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1. Building digital maps of the hydrological basins
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Abstract. This paper is the first in a series describing work on
the project: "Climate change impacts on the hydrology of the
Caspian Sea”. ‘The project anticipates the construction of hydrolo-
gical models of the Caspian Sea and its contributing hydrological
basins and the study of climate change impacts (taken fram atmos—

pheric global circulation model simulations) on hydrological pro-

. cesses.

Below, we describe construction of digital maps of hydrologi-
cal basins for use with data reduction procedures developed at
the Great Lakes Environmental Research Laboratory L[1J. A digital
map of a basin is réquired for determining spatially-averaged
hydrometeorological variables\frnm point wvalues of these vari-
ables. The programs used for building digital maps from boundary
points are listed in the Appendices and they are described in the
text.



BnmusiHMe U3MeHeHUSs! KMMaTa Ha ryuaposormio Kacnumckoro Mops:
1. lNlocTpoeHre ULUNUGPOBHX KapT BOAOCGOPHBX GaccCerHOB

T. Kpoan 11, CB. ®¢eppoHCkUM

JlasopaTopHusa Besmkunx o3ep HOAA CIA
MexayepeaoMc TBeHHHM eodHU3UYeckUur koMuTeT AH CCCP
HHCcTHTYT BOAHHX nposiaemM AH CCCP

AHHOTauuA. JaHHass pacoTa ABJAeTCs [epPBOX U3 CcepuH cTaTed, NocBs-
mMeHHHX pe3ynbTaTaM BHIOJNHeHMs NpoekTa "BliMsHMe H3MeHeHMsI KJaumaTa
Ha ruaponoruio Kacnumucxoro Mops'. [IpoekToM HaMedvaeTcs nocTpoeHUue
ryuAPOHOrMYMecKk X Mogeller caccemHa KacnUuuckoro Mopsi M McClleaOBaHue
BIIUSTHHUSA M3MEeHEeHHs! KIMMaTa N0 CUueHapHsM MoJeliey oOfmer LUMPK VIsILUH

aTMOCPEepPH Ha I'MApOoNor'MvYeckKkHe rnpoueccH : caccenHa.

Huxe onucaH CNnoco6 NOCTPOSHHMST UMPPOBHX KapT BOAOCGOPHOrC Gac-
cenHa Fabpic HMCNOJNIb30BaHUs B nporpaMMax O6pPaGoTKH AdaHHHX,
paspasofanﬂux Kpomm ¥ XaprmanH (1985) B JlacsopaTopyM BeJMKMX o3ep
CHOAA, CIA>. LiMepoBHE XapTH ©GaCCeMHOB TpesyioTcss Ans onpeaelieHMUs
NnpocTpaHCc TBeHHO Qcpeaﬂehﬂux BEJIUMUH no TOYESYHHM SHaYeHHUsIM
MEeTeOPONOrMvYecKx lepeMeHHHx. MeToAu4YeckHe achnexkTH U coaepxaHue
nporpamM, HeoSxXOAWMHX AJIS MMOCTPOSHUST UNPPOBHX KapT OO 2 MaccHuBaM
rPaHUYHHX TOYeK GaccerHa, OMUCaHH B TekCcTe, a camM nporpamMmMH

npmBegeHH B NPHUNIOXeHWAX.

1. BBegeHUe

MMpoexToOM nNpeagyvcMaTpUBaeTCs BRMOJIHEHHE CcleAyiollMx OCHOBHHX 23Ta-
NnoB: 1) NocTPoeHMe LUMOPOBHX KapT 6GaccerHa Kacnuuckoro Mops, 2>
NPOCTPAHC TBeHHOe YyCDheaHeHUue rUAPOMEeTEeOPOJIOr MHeCK O HMHPOPMALUH
CYTOMHOI'O pal3pelleHUss Cc0O Bcex CTaHUUM 6GaccerHa, 3D ‘nocTpoeHue
CUAOPOJIOTMYECKON MOZeNIM GaccenHa, 4) KaancpoBka 'MAPOJIOr UYeCK O
Mogen, 5> nocTpoedHHe ModesiM HWcnapeHHMs C Kacnuuckoro MOps,
BKJIOMamee Te Xe JveTHpe 2Tala pasoT, 62 I[IPOrHo3 I'MAPONOrMYecK Ux
U3MEeHeHHH NoO XJIHMMaTH4YeCKMM CcUeHapMsiM, 7)) CTaTHCTHUYEeCKHH aHams

Pe3yiibTaToB.
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NMpocTpaHCTBEHHOE YyCpeaHeHHWe TI'MAPOMeTeOopoJIOrHYeckor HHPOpMa—
UMM, MOJYYEHHON CO BCeX CTaHLMM GaccerHa, NPOBOAUTCH MeTOAOM Tnc-
ceHa. 3TOoT MeToa SIBIAeTCH 60Jjlee TOYHHM IO CpPpaBHEeHUK C NpOCTHM
aPHUOGMETHUHYECKHM YCpPeJHEeHHEeM, TMOCKONbKY OH YYHUTHBaeT HepaBHOMEPHYIO
NJIOTHOCTE PACNOJIOKEeHUST CcTaHuMM. MeToad CcoCcTOUT B onpeaeJyieHUU
BECOBOH ACJM KaXAoW CTaHUMY, NPONOoPUMOHAaNBHOM nnomaay ee BJIMUSHHUA.
Mnomaae BIUAHWUST CTaAHUUKU Or'PaHUveHa oTpe3kKaMmMM, paaﬂoynéneHHuMH oT
cocegHUX cTaHUuuM (pUc.1d KU oOoSpalyilMMHy MHOIOYI OJBHHUK. OTHOWeHHne
nomagy MHOOyroJibHMKa K naomagy Bcero GacceyiHa onpegensieT BecoBYIo
Aot GacerHa, kKoTopasl [okpHBaeTcds AaHHOM cTaHurern. Npoeoast
aHaJIorMYyHLe BHYUMCHEHMST AN BCex CTaHUMK, [IonyvYuMM psajg  BecoBHX
SHAYeHUH, OTPaxalmMx OTHOCHTEJIbHOe BIINSHUE X axaocu CTAaHUUH
acceVHa. 9T Beca B CyYMMe DaBHH eAuHHUEe M HUCHOJbLIVYIOTCH KaxK
MHOXHMTENMY NPHY BHYMCIIeHMH §NPOCTPAHCTBEHHO VYCPeAHeHHHX I3HaYeHHH

CUAPOMEeTeORoJIOr MYeCK X BeJIMYMH BHYTPHM G6acceWHa.

NepeceveHe MHOr'OYIOJIbHMKa THCCeHa C naomaabld SaccerMHa MoXeT
GHTE CUEHEeHO IOCPe/ICTBOM TeCTHUPOBaHUS Bcex ToYek Ha kxapTe |
BHOEIIEHUA TexX HE HHUX, KOTOopPHe ABASITCH OGHHMMHU U AN MHOroyroJibHHKa
M ana naomaar caccerHa (Kpony M XapTtmad, 1985> |  O6HMHO rpaHvua
GaccerHa rnpeacTaBlsieTCsi Ha KapTe B BU4e psga Todex, CcoeaWHEeHHHX
oTpe3kKamMM NpAMOH. TOYHOCTE NpeacTaBleHUWs Bo3pacTaeT C K OJNIMYecC TBOM
_ MCnonb3yeMblx Todek. Takasi npouedypa MNP MCNONbL3OBaHHKM 2TOr'o TUN2
KapT CBfi3aHa C NPOBEePKOoH, JIexXUT Ji¥ TecTHUPVeMass Tovka BHYTPHU WK
BHe GaccerHa. WuckuH  1970>, TI'pur 972>, IIux ¢ XaMpuk 975>
YCOBEPUeHC TBOBAJIM CYNeCTBOBaBIME PaHee MeToAH BHAeJieHUs - CPaHMLH,
npeAloXHUB IJOACHYMUTHBAaTE YUCIO JNepece4YeHMM CpPaHWuLH c NpaAMon,
BHXOASMEM B NPOU3BONBHOM HAalNpapRlIeHUMHM M3 TeCTUPYeMOH TOuvKH. Ecaun
YUCJNIO TnNepeceYveHHWH paBHAETCH HYJII0 nnu YeTHOMY YHCIY, TO
paccMaTPMBaeMasi Todka JIeXHT BHe SacceHa. [Ipy onpegeneHHUM BeCOBHX
aonen THUcceHa o2Ta npopepka AoNXHa BHIIONHATBCA BCHAKHUM  pag, Kaxk
TONbLKO 6GepeTcHd Apyrasi ceTh CcTaHuuM . Ecan oundpoBHBaeTCH BCH
KapTa, TaKk 4YTO OHa npeBpamaeTcs B MAcCHeB “Todex"” uan ‘'‘adveex’’, TO
xaxaasi gyeyika noapepraeTcs NnpoBepke, JIeXUT JIM OHa BHYTPHM  SacceMHa
MM HeT, TOJNbKO OAWH pas. [IpyM ganbHeMmMx BHYMCIIEHHUSX BecOB THCCeHa
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AocTaToOYHO npo4vyuTaTh 3TY HHPOPMAUUIO, He npoBoast npoeepok,
CBASAaHHEIX cC Pa3ianYHEMM CeTHAMH. Takaa npoueagypa npmBoANT K
COKPameHNI0 BpeMeHM CcYeTa B cCclly4vae, eclin Beca TrcceHa BHYHCJIISIOTCS

sajlee 4YeM Al O4HOM ceTHU CTaHLMHA.

2. lUnopoBne xapTH

nepopass kapTa npeacTaBnsieT COSOM ABYMEePHHH MaccHB “aAveex', Kaxaas
M3 KOTOPHX e€CcTb KBagapaT, JMexammy B oSjlacTHU GaccerHa ¢ OSHYHO
“Mmelmyt pasmMep 1x1 KM 2x2 KM HHaoekcH MaccupBa ONHUCHBAOT
KOoopAauHaTH siYeek Ha kapTe. Kaxawrt osnNeMeHT MaccuBa npe.ac*résnﬂe'r
COSOH napy 4Yuceln. O4HO YUCIIO COOTBETCTBYET DPacCcCTOSHUIO OT Havamna
XxoopauHaT aoc BHGPaHHOH AYEeVKH, U3MEPEHHOMY napaJsiesbHO
LHeHTpallbHOMY MepHnavaHy (MepuauaHy oTcveTad; Apvroe COOTBeTCTBYEeT
PacCTOSIHHIO, H3MEepPeHHOMY NepneHAUKVIIAPHO K MepHanaHy oTCcYeTa.
Kaxgoy a4erke MaccubBa NPHUCBaeBaeTCsl KOA OGNacTHU KapTH, KOTOPOM OHa
npHUHaAnexuT. B npocTermeM cliydae KoAOM 6yaAyT HYIIBE MM eauHMLAa, YTo
ykésusae'r Ha NoOJICKeHHNe SIMerKHW BHE HWIM BHYTPH [UAPOJIOI'HMYECKOro
saccerHa. B oSmeM chayvyae koa syaeT Bupam'rb'cr-x YHCJIOM, [1PHUCBOeHHHM
oOSNacTH B KOTOPOH pacnoiioXeHa sdvYerka. Ha puc. 1, 2 nokasaH nprUMep
LHUOPOBOH KapTH AN 6accerHa pexM VYpad. !

linopoBast kapTa $OPMHPYETCH NOCpeACTBOM HAJIOXeHUSs AeXapToBOWH
CHUCTEMH KOOPAMHAT Ha BHOEPAHHYI0 OGJlacTbh KapTH, kak 23ToO noKkaszaHo,
HanpuMep, ansi peku ¥Ypan Ha puc. 3. OHa onpegensieT, B Kakyie oSlacTb
nonajaeT kKaxgas 234eMeHTapHass sS4verka 2ToM kapThH [Ipn ApyroM cnocose
$OPMUPOBaHHUA KapTH MOXHO MUCIONLI0OBATL KOOPAMHAaTH TO4Yek Ha TI'paHvue
panoHa (HaucoJiee nNpocTo OCYmecTBIsSeTcs B 2 Nnpouecce OLNDPOBK K.
HeckxonbkO NMOAOSHHX KapT OTAeNIbHHX O6JlacTeHr MoryT 3aTeM COBMemaTbCs

0o6palysd MHOCOPAVMOHHYIC KapTy.

3. llocTpoeHue

JdagmMM onucaHue, Kak onpedensioTcsd KoopayHaTH CpaHMUH  o61acTU AIA
$OPMUPOBAaHUSA MO HMM LHPPOBOHM KAPTHL.
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3.1. lMpeoSpaz3cBaHHUe KapT

Ana nepepoga To4Yek KAapTH, onpedelfiIdeMHx 10 UMX IMpoTe M JolroTe, B
A4eXapToOBH KOOPAHMHATH BOCNONB3YVEeMCSs INONMMKOHUYEeCKOH [IPOeKlHen. 2Ta
Npoexkunst UCNnoNb30BaJlach HUCKJTIOYUTETIBHO ansy K PVITHOMACIITAGHOI O
kapTuposBaHust B CIIA ac 1950 rogos (lHapgep, 1982). NMonuk oHHu4vYecxkast
APOeKUHs dYacTH JIOBEepPxHOCTHU ) CPepH COCTOUT U3 psga  KOHHUYeCKHX
NPpoexkuny, B KOTOPHEX kaxaass HMHUS HOHUPOTH NpoeuupyeTcss Ha KOHYC,
KacaTeJIbHHM K Cc¢epe BAOJbL JHUHHUM OMPOTEL 3aTeM NOBepxXHOCTDb Kkaxgoro
KOHYCa pasBopavYHnBaeTCs Ha MJIOCKOCTH. BuBoAa YPaBpHeHHH
npeospaaosax-iuﬂ NMpUBOAXTCH Ha pPUC. 4. 2Ta npoekuus nonyiasipHa
Sharogapsi nNpocToTe NoCTPoeHusa (Mt W Agamc, 19453, OlHa IMPOK O
ucrnonb3oBajsiaces [eonoruveckom cayxsSop ClIA aast TOonorpadHUieck om
OGpasoOTKH Pe3yibLTAaTOB creMok. M3 npakTtuku ClIA Ha mMMPOTHOM  OTpe3ke
Ao 560 MMUIIb MO Oo6e CTOPOHH OT MepHMAvaHa oTcyYeTa omméka B 2 Macmrasce

He npeBHmaeT 124 . [IockoNbKY B HanpapJieHMH MepuaMaHa oTcvYeTa M

BAONb JIMHUH PaABHOM AONIOTH TOYHOCTE PACCTOSIHUM BHCOKasi, TO sTa
npoexuns B OCHOBHOM HCHONb3yeTCHA ansa oénacTeut KapT,
OPHMEeHTHUPOBaHHEX C BocToka Ha sanaa KoopavHaTH (X, Y2 Ha pPHC. 4
MOryT ©OHTb B JallbHEHMIIEM CMemeHH nyrem AoGaBiieHus K HUM

ACTIONMHUTEJIbHEX CJlaraeMex, TakK YTO Hadallo XoopAMHAT KapTH s6yaeT
PACNIONIOXeHO B YAO6HOM MecTe. /s onucaHus KapTH TpeSyeTcsi  3HaHUe
YeTHPex napaMeTpoB: MepuaMaHa oTcuyeTa, paauyca 3eMiIM, U CMemeHWUH

Mo OoCAM X HN Y.

NMpamMeTpH MOJIMK CHHYECK OH npoexurH HaxoaaTcs no nporpamMMe
POLYCON.FOR, npusegeHHOM B NIPpUIIOXeHUHU A. OHa HCnoab3yeT MNpH B
YUCJIEHHSAX PS4 NPOSHHX TOYek KapTH, 32a4aHHEX OAHOBPEMEeHeHHO B BUJe
napH reorpaduveckmx koopAMHaT (IMpOoTa,A0JIroTa) WM pacCcTOsHUSA x,y),
KOTOPHE H3MePeHH MNepleHAUK VIAPHO M NnapajuylesnbHO X MepuauaHy oTc4eTa
COOTBEeTCTBEHHO. [IPOGHHEe 3HaYeHUs1 paguyca 3eMnM M MepraraHa oTcYeTa
Takxe AOJIXHH G6HThE 3agaHH. OTMeTHM, YTO MepUaAHaHH Ha KapTe He
napannelibH. B TO BpeMsi Kak Hadvallo KoOopAMHAT MOXeT ONTh BHGPaHO
—4-



NPOHU3BONIBbHO, oCcH KOOpaMHaT [OOJIXHH GHTb napasiesibHH MepHanaHy
oTcYeTa. [lepByio MPOSHYI TOYKYy KapPTH YCTaHaBiIMBaeM TOYHO, nyrem
NpHUSIIMXeHNM, ornpegenas CcMemeHUsI Mo OCAM X U Mo Y. TaxumM o6pazomM,
OomMSOKK B HM3MEepPeHHWHM PacCTOSHHMH X M Y OT HadvaJla KoopguHaT oTpaxalTcs
B CMEONeHHNAX NOo X U Nno y. CmmMek  HU3MepeHMst MHHNMUSHUPYIOTCSH nyTrem
BHSOpa nNepBOM NPOGHOHM TOYKHM B TAKOM MecTe, rge mMpoTa n AonroTa

MOryT GHTB onpeaelleHn MakCHMaJllbHO TOYHO.

MMporpamMa uHCnoOJIB3IYET oOCTaBIMecCH rnnapH mMpoTa~ 4oJNroTa H
paccToOsAHU Ha KapTe 4l onpegelieHUns MepHamaHa oTc4YeTa U BeJIMYUHH
pagayca 3emMiM, KOTOPHEe MHHUMH3UDPYIOT CYMMY KBagpaToB pacCcToOsAHUM
Mexay NoNoOXeHUsIMM TOoYek, MU3MepeHHHBX [oJb30BaTelleM, H noJyvyeHHeMHN
NnpHY nNpeoSpal30BaHUSsIX MNMap mMpoTa-gonrora U Ux KOopaArHaT Ha KapTe. )
TouxkHn AONXHH SHTH BHGSPAHH aAKKYPATHO MW onpedejyleHHN C MHUHHUMAJIBHOH
OIMGKON H3MEePeHHS K PAaclIoJIOXeHH Tak, YTOGCH GOoJblias MUX 4acTh Seua
pPaBHOMEpPHO pacnpeJefieHa no Tou YacTH KapTH, rge ommcka Hna3MepeHns
ndnm—xa SHTE MHUHUMAJIBHOH. AnpokcuMaunss KapTH HPHBOLIHT' K HaxoxgeHH
HavnyJymero noJiIoXeHUss MepuaAHvaHa oTcYeTa, JleXamero Hauconee 6IIM3K0 K
NPpoSHOMY MepeaAvaHy (B ciy4vae, ecfin He 5!:[.!'14 gonymeHo ommMcox npH
N3MEePeHHsIX HIIKM oUMPpPOBKEe, TO Haunyumee NpHuGinxeHne " coBnagaeT C
NPOGHHMD. Eciy npy anpokcHuMalMM GhHJla ykasaHa ToJIbKO odHa TOYKa,
TO SHaYdeHHUsT MepuauaHa oTcdeTa KW paguyca  3eMnd  sSsyayrT TakXxe

coBnagaTk C NPOSHBMH.

Bce pacCcTOSHUSA NoJdyyvYaeM B eAHHMLax, VYKas3aHHEX OoJlb3oBaTelleM
MporpammMa POLYCON.FOR B I[IpHioxeHMM A onpegenseT XOHCTAaHTY 4nst
nepeBpoJa KW3MepPeHHWHM Ha KapTe, NPOBOAMMEX B AiOMMax, W paccTOsAHHUHA Ha
xapre, HW3MepPeHHHX B kKuUlnoMeTpax. IMpoTH J(rpagycH Kk ceBepy oOT
aKkBaTOPa) U AONroTH (rpagdycH K BOCTOKY OT MepuauaHa oTcyeTal
AOIXHH 3aJaBaTbcs B ASCHATHX AOJISAX Cpagyca, Tak kKak B nporpaMMe OHH
nepeBoAsiTCA B pajAvaHH. MepuanaH oTc4YeTa Takxe 3adaH B ASeCHATHX

AoNAx rpagyca kK BOCTOKY OT HMCXOZHOI'O MepHAuvaHa.



3.2. Hopmamuzauusi napamMeTproB KapThH

Nocne onpegelleHUs napaMeTPOB MPOEKUMU KaPTH, BHYUCISIOT napamMeTpHl,
HeOSXOAUMHE ans Nnogy4yeHus HOPMAJIUIOBaHHOI'D MaccuUpa. B
nporpamMMe MAKEMAP.FOR (JlipunoxeHue B HMCNOJIb3OBAHH napameTpH
NMOJIMKOHUYECKOW KapThH, pPasMepH KapTe W BHGPAHHHKM pasMep sdeek. C ee
NMOMOMbIC NapaMeTpn M DPAacCcTOSAHUSA Nnepec4YMTHBAIOTCH B TepMHMHax
€AVHHUYHOK SAYeHKW U BBOAWTCA CABMI KapTH HA MOJIOBUHY SAYeHKH, Tak
YTO BHYUCIIEHHMA PACCTOAHUA OT BHGSPaHHOM TOYKHM A0 UeHTpa sSJYeHKH
MOr'yT GHTHL NMPOU3BEeAeHH 0 JIeBOMY HUXHEeMY yriJly S4YeHKMu. Hck moveHne
AoGaBIIeHNUsI TMOJNOBHHH SAYeHMKHM K O6eMM KoopAMHAaTaM JIMGO ANl TOYKHY,
JIMGO ANA BEePmNMHH SAverKY NpHM Kax4aoM BHYHMCIEHHWHM pPacCcTOsHUA MOoXeT
NpUBeCTH K SHAUHUTEJIBHOMY COKPaAmMeHUI0 BPeMeHHM c4YeTa. 23ITH KoopaAMHAaTH
HCMONb3VIOTCH MNPU BHYUCIEHUM B A IporpamMMax IJIONAAHOI'C YCcpeaHeHUsA
MeToAOM THUCCeHa, NpPH o6patoTke AAaHHHX B [OYTHM peallbHOM Macmrrase
BpeMeHH, B NporpamMMax MNMPpOorHoO30B, B KJIHMMaTH4YeCcKHx nporpamMmax <(KpoJsH
H XapTMaH, 1986>, a TakXe B APYI'HX MoAeJsx, [Ae BaXHo JKOHOMHUTD

BpeMsa BHYHCJIIeHHSA.

3.3. I'PaHHUYHHEe NpeoSpasoBaHUA

Mocyne Toro kxaxk napaMeTpH NpoeKuUM KapTH HaHAeHH, TOYKM 'paHuUuUH
OGJIacTH MOCYT MHCNONbLIOBATBCS AN oOlpedeseHust sAYeex MaccHUBa
HUGPOBOM KapTH, PACHOJNOXeHHX BHYTPU oO6lacTH, U HAYeex BHe 3TOH
osnacTH. [lporpamMa MAKEMAP.FOR B [IpnnoxeHmn B nozsonseT cyuTaThH
a1 ToYek I'PaHUUH KM CTPOUTHL HUPPOBYID KapTy o6lacTH. TOoYkH AOJIXHH
pacnoJlaraTeCs B Iopsike o6xoda 'PaHHULH, a neppasi M noclieaHsAs1 TOYKH
OOJIXHH COBMNagaTb. TOYKM AOJNXHH COCTOSITL M3 nap "mMpoTa-jgoiarora’,

nprvuvyeM ImpoTa CTOUT BHaWalle M KaxaadA napa cocTaBlidAeT O4HY 3alHrcChb.

[TonszoBaTenk ACNXEeH BCTABUTBL apaMeTPH NOJIMKOHUYECKON KapThH
rIosiyveHHue M3 nporpamvu POLYCON.FOR), pasMepH xapTH, M XKeaeMui

padMep KJIeTKH (paszmep AYEeHK . Bce pasMepH AOJIXHE SHTb



caMocorJyiacoBaHu. Bce mMpOTH M AOJJCOTH AOJXHH @ GHTbh  BHPAaXeHH Kak
rpagycal K BOCTOKY OT nepBoHaYalJIbHOr O MepuauaHa CHanpuMmep,
88B=-883>. IMPOTH ACJIXKHH GHTbL VYyKa3aHH B rpagycax Kk ceBepy oT
kBaTopa. [llupuHa U ANuHa Kapmv 3agapTcsa  paccTosHusaMHM (B MMIISIX,
KHJIoMeTpax, M T.4.0 OT Hadalla KoopAWHAT Ha kapTe K NpaBo# rpasuue
M K BepxHey rpaHuue, COOTBETCTBEHHO, A4lIi BCeHM O6NacTH, KoTopas
AONIXHa SHTbh ouudpoBaHa. Pa3MepH siYernkyW 3a4aloTcsi IMHMPHUHOM U AJIMHOH

M onpegensioT palpelleHMe LNUPPOBOM KAaPTHL

NMockonbky MOJOXEHHUST TOMEK Ha KapTe NepeBodsiTcs B KOOPAMHATH,
TOYHOCTBL 3agaeTcs paBHOHM 1100000 CTOpoOHH S4YenkH. Te AYerkH,
KOTOPHE pacnojaramoTcs &Juxe 4YeM Ha 171000000 CTOPOHH SIYeriKu OT
CPaHULH, CYHUTARKTCS PachHOoJIOXeHHHMH Ha rpaHvne. STa TOYHOCTB
OrpaHUVYMBAaEeT Pa3MePH HCNONbBIYEeMHX KapT 40 2147-2147 sA4eex anst
4=-SUTOBHX Uenhx [(zmap(@:21446, B:2144) B nporpamme MAKEMAP.FOR]1.
PasMepH kapTH AOJXHH BHGHUPATBHLCHA Tak, 4YTOSGH MapH ‘mipoTasgonrora’
npeospasoBaliMCh B KOOPAMHATH IJjiomaar pasMepoM =2147:+2146 Ha

-2147:42146, gachH U3GexaThb lePelloJIHEHUS LeJIRX '«mceh.

Kaxagast sad4ewka Ha KapTe TecTHUpyveTcs, ans TOro “YTOGH
onpedeisinThb, HaxoaurTcs J1n OHa Ha rpaHnLe. 3TO ApeslaeTcs nyrem
rnepecy4yeTa vHUCJIIa nepecevYeHHn rpaHHALHNH C FrOpU3OHTAJIBHEHM Cel MeHTOM

JIMHHUH, HanpaBjeHHOHN K BOCTOKY OT UeHTpa FIMerK . Ecnn JIMHHUS

nepecexaeT rpaHHLy HyJieBOe HWIIM YeTHOe YYHUCJIOo pag, TO TOYKa
HaxoaquTcs BHe TI'PaHHULEL 3TOT TECT He pasoTaeT Aanst TOoYekK
PacnoJICXeHHEX HenocpedCTBeHO Ha TrpaHMLue (B npegesax oaHOM
MHUJIIMOHHON OT Kpast SYeHKHD. Tak 4TO HeSonbmoe YacTHYHOe
nepece4veHue, curMTaeMoe Kak e/IMHNLla AoGaBnsReTCH K CYeTYHUKY

nepeceveHM kak AecHTb. TeCT Ha 4YHUCO NnepeceyvYeHUN C rpaHuuey oeyaeT
paccMaTPMBaATL OTH TOYKHM Kak PacloJIoXeHHHe Ha rpaHulle. NMocnegHee
nepecedveHMe gl KaxgoM sSAYeHKHu oTpaxaeT TOYHO OTHOCHTEJIbHOe
noJioXeHue kxaxgoyr TodkHu. OfHo foJIoXeHue ndkaabxsaeT, CKOJILKO
nepecevyeHUMt BOS3HHUKJIIO ¢ TI'paHUueyr. Ecian dAdvYenka pacnofioxeHa Ha
rraHvie, To ey NpUnucHBaeTcH Koh 1. B npoTHBHOM cJiyvYae Kog paBeH
0.
-7_



4. [Ipumep

B 3akniovyeHHe npuBedgeM INpPUMeDP MNMOCTPOeHMsI LHUIPOBOM KAapTH ans
saccertHa peku VYpasu, BpBrajawomern B 2 Kacnumckoe Mope. HamepeHus
NPOBOAUIIUCE, UCINOAbL3YS X MHOCOJIMCTHHE KapTH Macmrasa 1:500,000
cocTaBleHHue [N'YI'KoM M MUHHCTepPCTBOM OGOpPOHH CHIA. BuUIC [MONYYeHO 18
$aHIJIOB, Kaxabil M3 KOTOPHX OMWMCHBaeT OTPe30K 'PaHMUH Ha oAHOU U3
XxapT. AN xaxaorc oTpe3ka U3MEpPpeHO B cpeaHeM Mo 18 ToYek Kak B
TePMHMHAX HDMPOTH M AQJIOTH TAK M B TepMMHax pPacCTOSAHUM: aGCLUUCCH X
NepneHAUK VIISIPHO X YAOSGHO BHSPaHHOMY MepUaHMaHy oTcdYeTa M opaArHaTH Y
napanelsibHC MepHUaAHvaHy oTcYeTa. 9THU HM3MepeHHs npnBedeHH B Tasinuue 1
ans1 nepporoc orpeska. [lepBoHaA4YallbHEE [MPOSHHE 3HAYeHUS paguyca  3IeMIHn
SHJIM TIPMHATH PaBHHMU 6028.441 KM M 56.4519 IMPOTH, COOTBETCTBEHHO.
NMporpamMa POLYCON.FOR B IpHUIoxeHun A' 3IaTeM JMcnoab3oBallack Ans
NOJIYYEeHUST HWMCTHHHEX TIapaMeTpoB NOJMKOHUYECKOH NPoeKUHnH KapTH,
npUBegeHHEX B Tasmuue 2. '‘BenuyuHa paguyca 3eMi  MoxXeT nokasaTbCH
3aHUXeHHOM, HCO O©OHa oTpaxXaeT Hawilydmee IPUSIIMXeHHe B 2 TepMHUHax
HEeBSI30K Macmraca Ha HMCXOAHOH KXapTe, Tak 4YTO 2TOo He COBCeM paguyc

3eMITN.

NMocne ycTaHOBIIEHUS HaMydmero NPUGSIHMXeHUsT ANA KaXgoro oTpe3ka
KapTH H IocJjile UCNONb3OBaAHHMA BCexX OTPe3KOBR A5 onpegeseHuss nap
KOOpAVHaAT DMPOT KM AOCNCOT AJIA XKaXAoW YacTH FPaHUUN AN COBMEelleHUst

BCex KYCKOB G6HJIa NPHUMEeHeHAa OSHYHas NOJIMKOHHUYeCKast MNPpOoekKLMs. 3Ta

npoexkunst onpegesalack NpH pagyce 3IeMI, DaBHO.M CcpegHeMy
apHUPMeTHYECKOMY BCex PagruycoBp 3eMiy, BBEYHCJIeHHOMY o BCeM
BOCeMHa/ZUaTH KYyCKaM, BXOoAasammMM C BecamMmn, nponopuMMoHaJIbHEMH

KOJIIMYeCTBY HUCNOJNb3VEMEX TOYeKk BHYTPH Kaxagoro kycka. BejguymHa oa7TOro

paguyca paBHAeTcs 6028.955 xM. MepugauaH oTcuyeTa  B3HAT nocepegrHe
, o '

paroHa (54.99 >. 3HavyeHnss X M Y CABHUI'OB KapTH BHOSPaHH TakuM

o6pa3oM, YTOSH LUEeHTP KapTH GBI PacnonoxeH B JIeBOM HHWXHeM Yyriay



SaccerHa cxcasur‘- 407.330432 KM, Yc.asur'- -4901.756093 k™. [IMpHHa
KapTH M €€ BHCOTAa BHOGMPANMCHL YAOSHHM OSPa3cM A4Ns  onpeaneHUst
BepxHero npaeoro yriaa kapThH (IMpuHa KapTH = 779119319 kM, aNMHAa
KapTH = 863.196554 kM. BemuMHa sS9vYeexk BHGpaHa YAOGHOH ans
npegcTaBfileHMss KapTH B BHUOe ABYMEepHOro Maccusa B namsTH
BHYMCIIUTEJIbHOK MamMHH kJjacca IBM-PC (2xkM Ha 2kM). Jlocnie o6paGoTkH
Bcex 18 KYCKOB r'PaHHUH NONYYeHHHN $anyl IMPOT M AOJI'OT ANsl Bcero
daccevHa pekH Ypall UCnonb3IoBaH B riporpamMe MAKEMAP.FOR B [Ipuno-
XeHUU B AN NOCcTPOSHHUS UUPPOEOH KapTH, [oKal3aHHOM Ha Puc. 1.
OxoHUYaTeNbHEM Hasop napaMeTpoB npuBeged B Tasnuue 3. [MupHHA U
BHCOTa KaPTH NepeonpefeNsaioTCsi Tak, 4YTO rpaHUula CTAaHOBUTCS TOJIUHOM
B OAHY SMEeHKY, NapaMeTpPH kapTH HW3MEHSIOTCs, KAk [oKkazaHo B Tasnuue
3, Ans1 MMPUHH B OAHY siveHky. [lapaMeTpH npeAacTaBNsaleT CABUHYTYID Ha
NOJNIOBHUHY SYeVKUM KapTy, Tak YTo A4YeHMkKM B MacCHUBe KOoopdauHaT KapTH
onpegeNisgioTCs Tenepb He o yriay, a rno uenTpy. H, HakoHeu, nporpamMMa
CONVRTRW.FOR B I[IpHiioxeHUHM C Hcnionb3oBaHa ANA npeoSpas3oBaHust
LHOPOBOM KapTH B $OPMY, MOJEe3HYIo AN APYCHUX NpPOorpaMmM, MCNONb3YIOMUX
niomagHoe ycpeaHeHuWe. Ha pucS nokasaH NOpUMep LUMOPOBOM _KapTH

saccevHa peku Ypall, MNojyYeHHOH aBTopaMH.

5. 3aknio4veHHne

30ecr MH3NIOXeHa MeTOOnKa NnocTPpOeHHNA HHADPPOBHX KapT, KoTopasi
UCTIONB3IYEeTCs aBTOPaMH INpH OCYymNecTBJIEHMH NpoeKkTa. BHMOJMHeHHas YacTb
PasoT Mo NOCTPOEeHUI LHOPOBHX KapT AJA GaccerHa Kacnuuckoro mMops
CBUASTEeNbCTBYET 06 VYAOSCTBE €€ HCNONb3OBaHUSA 451 nNPakTHUKHU U

HagexHoCcTH paSoTH NporpamMM Nnpy BCcex CHUTyYaLHHAX.



Tasmmua 1. KoopAaumHaTH Tovdek,

saccenHa pexku Ypan

U3MepeHHHe Ha OAHOH U3 kapT

No IIupoTta Jonrora X Y No IpoTa Josrora X Y

9 %) (momMd  ( giovvD 9 9 CaionMd < aionMd
1 46.333 48.5 13.866 5.092 14 47.000 S0.0 22.124 10.901
2 46.333 49.8 16.@888 5.852 15 47.000 S50.5 25.112 10.924
I 46.333 49.5 19.124 5.041 1& 47.333 48.5 13.181 13.848
4 346.333 S0.8 22.155 5.849 17 47.333 49.8 16.158 13.831
5 46.333 S0.5 25.172 5.@76 18 47.333 49.5 19.132 13.827
6 46.666 48.5 13.899 B8.016 19 47.333 50.0 22.106 13.825
7 46.666 49.@ 16.114 7.983 20 47.333 5@.5 25.076 13.85@
8 46.666 49.5 19.131 7.964 21 47.666 48.5 13.225 146.791
9 46.666 SO.@ 22.134 7.971 22 47.666 49.0 16.176 16.787
10 46.666 50.5 25.151 B.004 23 47.b666 49.5 19.138 10.737
11 47.000 48.5 13.141 1@8.940 24 47.466 50.@ 22.094 10.744
12 47.000 49.0 16.136 10.918 25 47.666 58.5 25.047 10.762
13 47.800 49.5 19.129 1@.891

Tasnuua 2. [NapaMeTpH NOJMMKOHHMYeCKOW NPOekKlUMM AJsT OgdHOM K3 KapT

saccerHa pexu VYpal, NoJyYeHHHEe MNPX [OMOmM MPOorpaMM

POLYCON. FOR
X caBur = @.23462498710E+83
y caBur = —0.4817413329E+04
Mepnanaxd oTcdyeTa = 49.59@0
Paauyc semnu = B.6032137921E+04
CK.O. omnexn = @.107117E+00 KM

CK.O. ommsSky (Ha kapTed

0.892466BE-D2 B goAMax

Tasmuua 3. [MTapameTpH AaJsd NOCTPOeHHS LUGPOBOM KapTH SacceviHa PekKH

Ypan, Mnonly4deHHHe ¢ NOoMombio nporpamMmel MAKEMAP.FOR

X casur
Y casur

Bas3ucHuM MepHaAuaH

Paanyc 3emnu
IMpHHa KapTH
AnvHa xapTH

PasMep ssYeHKH KapTH

204. 165222 avyemkamMm
—-2450.377938 s4YerkaMm

54.99°

3014.477339 sademkam

39

433

1

1

sYenkamMm
A4Yenkam
s4YenkKamMm

-10-
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Cemep

BasycHuM
MepPeanaH
L
, |9
y
P
A )
p—x— Ro 1
0 >
or
d = R-cosp = L-sing,
AP = &-d,
® = AP / L = % -sing,
¥ = L-sin® = R-sin(®-sinp)/tanp,
y =Rpg+L —y" =R {p + {1 - cos* (sing)/tany).

Puc. 4. YpaBHeHHUSA NONHUKOHHUYECKOr'o lpeospal3cBaHusl KapT.
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PROGRAM POLYCONIC

Adapted 26 June 1990 for IBM-PC and compatibles for use in the Soviet

Union on the Caspian Sea basins (from version written 28 March 1986 for

the U.S. Great LaKes at the Great LaKes Environmental Research
Laboratory) by:

Thomas E. Croley II and Sergei V. Ferronsky
Soviet Geophysical Committee

Academy of Sciences of the USSR
Molodezhnaya 3

Moscow, 117296

USSR

This routine determines polyconic-projection map parameters that provide
the "best" mapping of latitude/iongitude coordinates to the user’s map
measurements for a series of user-supplied points. It also then converts
a series of user measurements to latitude/longitude coordinates for
subsequent use (input: ??7???7???2.DAT, output: ?????7?7?7?.LL). "Best" refers
to minimum sum-of-squared distances between locations of points
transformed (from latitude/longitude to map coordinates) and the user-
supplied measurements. See comments in subroutine:
‘POLYCONIC_MAP_APPROXIMATION’ for more detail and dlrections for
obtaining input values.

The parameters can then be used with the subroutiné:
"COMPUTE_MAP_DISTANCES" in other applications to map latitude/longitude
coordinate pairs to distances from the map origin.

t

Inputs: inputs to be provided by the user:

qRef Meridian initial trial value of the map’s reference
meridian, in decimal degrees east of the
prime meridian (e.g, 88 W = -88 E)

qgEarth_Radius initial trial value of the radius of the
earth, in any convenient units

Nax maximum number of user_supplied points to be
used in makKing the polyconic map
approximation; Nax > O

alnit_Lat array of latitudes, in decimal degrees north
of the equator, for the user-supplied points,
i, .., no. of measurements

qInit_Long array of longitudes, in decimal degrees east
of the prime meridian, for the user_supplied
points, 4, .., no. of measurements

gXds array of distances, in same units as
gEarth_Radius (Conversion = 1.0 or to be
converted to same units as qEarth_Radius),
measured from the user’s map origin
perpendicular to a central meridian to each
of the user-supplied points,
i, .., no. of measurements
..17_
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o

qgYds

Conversion

Outputs: gX_ Offset

qgY_Offset

gR_M
gRadius

dRMSE

array of distances, in same units as
gEarth_Radius (Conversion = 1.0 or to be
converted to same units as qEarth_Radius),
measured from the user’s map origin parallel
to a central meridian to each of the user-
supplied points,

1, .., no. of measurements

conversion factor to convert from units
associated with gXds and g¥ds to units
associated with the eEarth_radius.

map offset, perpendicular to reference
meridian, used in subroutine:
"COMPUTE_MAP_DISTANCES" to locate points on
the map in same units as gkEarth_Radius

map offset, parallel to reference meridian,
used in subroutine: "COMPUTE_MAP DISTANCES"
to locate points on the map in same units as
gEarth Radius

reference meridian in decimal degrees, t0 the
nearest hundredth of a degree

radius of the earth in same units as
qEarth Radius

root—mean—équare—error petween approximation
and user-supplied map measurements in same
units as gEarth_Radius

The map origin i"epresents that point which will be the lower left
corner of the (0,0) cell in the resulting digital map.

IMPLICIT INTEGER*4 (A - P, R - 2)
IMPLICIT DOUBLE PRECISION (Q)
PARAMETER (Nax = 100)

PARAMETER (qEarth_Radius
PARAMETER (qRef_Meridian

= 6028.441) ! initial value, Kilometers

= 56.451) ! initial value

DIMENSION gqInit_Lat(Nax), qInit_Long(Nax), gXds(Nax), gY¥ds(Nax)
CHARACTER*8 FileName
COMMON /MEASUR/ qInit_Lat, gInit Long, gXds, qYds

Conversion = 254 / 100, / 1000. ® 500000. ! inches to Kilometers

DO 1 I =

i, Nax

qlnit_Lat(I) = O.
qInit_Long(I) = O

gXds(l)
qYds(I)
1 CONTINUE

0.
0.

¢ Input _file name for data file; input data file.

-18-
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CALL Rite('Map file name (extension assumed to be ".DAT") >’)
READ(5, 6) FileName
WRITE(6, 6)
L = StringlLength(FileName)
DO 30 I =14 1L
K = ICHAR(FileName(I:I))
IF (KX .GT. 96 .AND. X .LT. 123) FileName(I:I) = CHAR(IAND(X, 95))
30 CONTINUE
OPEN(UNIT = 4, FILE = FileName(iL) // *.DAT’, STATUS - ‘OLD’)
I-=1
3 READ(1, 4, ERR
READ(i, 5, ERR

i1) qInit_Lat(I), qInit_Long(I)
11) gXds(I), qYds(I)

gXds(Il) = gXds(I) » Conversion
q¥Yds(l) = qYds(l) *» Conversion
I=I+1

GOTO 3

i1 Num_Measurements = I - 14
IF(num_measurements .LT. 1 .OR. num_measurements .GT. Nax) STOP
qR_M = ANINT(qRef_Meridianxi00.)/100.
qRadius = gEarth_Radius
c
c Determine map attributes, rounding the computed reference meridian to
¢ the nearest hundreth of a degree.
c
CALL POLYCONIC MAP AFFPROXIMATION o
+ (num_measurements, gX_Offset, g¥Y_Offset, gqRadius, qR_M, qRMSE)
gR_M = ANINT(qQR_Mx100C.)/100,
WRITE(6,6000) gX_Offset, qY_Offset, qR_M, gRadius, qRMSE,
+ qRMSE / Conversion .
6000 FORMAT(1H+, ’'X offset = ’, ei7.10e2, ’ ’
I ? /’
iX, 'y offset ’, e17.40e2, /, :
ix, ’Ref. Mer. ’, £9.2, ’ Degrees’, /,
i1x, ‘Radius = ’, ei7.10e2, /,
iX, ‘rmse is approximately ’, ei3.6ez2, /,
ix, ‘rmse is approximately (meas. units) ’, ei3.6e2, //)

i

-
[T

+ + + + + +

I:=0
c
¢ Convert user measurements in second half of data file to latitude-
¢ longitude coordinates and write to output file.
c
OPEN(UNIT : 2, FILE = FileName(i:L) // ’*.LL’, STATUS = NEW’)
WRITE(2, 6001) gX_Offset, qY_Offset, qR_M, qRadius, gRMSE,
+ QRMSE / Conversion
6001 FORMAT(‘x offset = ’, eil7.10e2, /,
'y offset ’, ei7.10e2, /,
‘Ref. Mer. ’, £9.3, ' Degrees’, /,
’Radius = ‘, eiT7.10e2, /,
‘rmse is approximately °’, ei3.6e2, /,
‘rmse is approximately (meas. units) ’, e13.6e2, //)
10 READ{, 5, ERR = '9) gXm, g¥Ym
I=1I4+1
aX = gXm * Conversion
aY = gq¥m * Conversion
CALL ComputeMapCoordinates(qgX, qY)
WRITE(2, 7) aX, qY

+ 4+ + + +

-19-
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IF (I 7/ 100 = 100 .EQ. I) WRITE(, 8) 1
GOTO 10

CLOSE (1)

CLOSE (2)

WRITE(6, 8) I

FORMAT(I3)

FORMAT(2F6.3)

FORMAT(F7.3, 1X, F17.3)

FORMAT(A8)

FORMAT(2F10.4)

FORMAT(1H+, 14, ’ lines processed.’)
END

U]

(o 0 o I & I ) V]

SUBROUTINE POLYCONIC MAP_AFPPROXIMATION
+ (n, x_offset, y_offset, radius, r_m, rmse)

This routine returns the values of all necessary variables to approx1mate
a polyconic map projection to the user’s map:

This routine accepts n (>0) map point coordinates given as both latitude
& longitude pairs [latitude(i), longitude(i), i = {, .., n] and as user-
measured map distances [xgiven(i), ygiven(i), i = 4, .., n} where X is
measured perpendicular to a convenient reference meridian & y is measured
parallel to the convenient reference meridian. Both X & y are distances
from an a user-selected origin. Usually, x(1) = y(1) = 0, but this is
not necessary here. As only point #i is used to fix the map offsets, it
is very important that this point be determined as accurately as possible,
Errors in the other points are spread evenly in determining the parameters
but point #1 errors are reflected directly in the x_offset and y_offset
parameters. Initial values of radius and r_m must also be given. ’

The user should fix an origin (coordinates of the lower left corner of
the map) and the ordinate axis generally should be takKen parallel to a
meridian (line of longitude) that is central to the mapped area. It is
important to realize that this routine will "find" a best-fit reference
meridian that is close to the chosen convenient meridian that the user
selects (if there were no measurement or mapping errors, the routine
would find exactly what the user selects). The user should input the
chosen meridian as the initial trial for this program. HNote that the
ordinate axis is not parallel to the meridian passing through the origin
in general (assuming that the origin is to the lower left of the area
of interest and the chosen meridian is central to the area of interest).

X_offset: a lateral correction to fix point [x(1), Y(1)]

y_offset: . a longitudinal correction to fix point [(x(1), y(1)]

r_m: the reference meridian for the polyconic map approxima.
radius: the reference value of the earth’s radius for the approx.

All distances are in the units given by the user. Latitudes and longi-

tudes must be given in decimal degrees; r_m is in decimal degrees,

Longitudes and r_m are in reference to degrees east of the prime
meridian.

The approximation is based on using the first user-defined point to fix

a point exactly on the map; the remaining establish the values of "r_m"

and "radius" that minimize the sum-of-squared-errors of the resulting
-20-
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polyconic map approximation’s values with respect to the remaining
points. Therefore, all points should be chosen carefully; they should
be determined with minimum measurement error and be placed so that the
majority are evenly spread over the portion of the map where the minimum
approximation error is desired. As the first point is fixed exactly on
the map, its location should be central to the area of greatest interest.
Note that if only one point is passed to this routine (n = 1), then

the values of r_m and radius returned to the calling program are the same
as the initial wvalues.

IMPLICIT DOUBLE PRECISION (& - m, 0 -~ Z)
IMPLICIT INTEGER*4 (n)
PARAMETER (Nax = 100)
DIMENSION xgiven(Nax), ygiven(Nax), latitude(Nax), longitude(Nax)
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven
COMMON /zzzzz2/ rx_offset, ry_offset, rradius, rr_m, s
COMMON /zzzzz3/ nn, ncount
ncount = O
rradius = radius
rrm=r_m
nn = n
CALL Determine_ Offsets
CALL Sum_of Squared_Errors(s)
IF(n .EQ. 1) GOTO 4
Ss = s
3 CALL Determine R_M
CALL Determine_Radius
IF(ABS(s - ss)/s .LT. .00000001) GOTO 4

Ss = s '
if(ncount .gt. 20000) stop ,
GOTO 3

4 x_offset = rx_offset
y_offset = ry_offset

radius = rradius
rm:=rr_m

rmse = SQRT(s/n)
RETURN

END

SUBROUTINE DETERMINE R_M
IMPLICIT DOUBLE PRECISION (a - m, 0 - Z)
IMPLICIT INTEGER#4 (n)
PARAMETER (Nax = 100)
DIMENSION latitude(Nax), longitude(Nax), xgiven(Nax), ygiven(Nax)
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven
COMMON /zzzzz2/ X_offset, y_offset, radius, r_m, s
COMMON /zzzzz3/ n, ncount
step = 04
2 ndirection =1
r_m = r_m + ndirectionxstep
CALL Determine_Offsets
CALL Sum_of_Squared_Errors(ss)
IF(ss .GT. s) GOTO 3
S = ss
GOTO 4
3r_m:=r_m - ndirectionxstep
~-24-



ndirection = -1
4 ncount = ncount + 1
WRITE(S, 1000) nCount, Radius, R_M, SQRT(S / N)
1000  FORMAT(4h+HNo.i6,’, R:,e13.6e2,’, M:’,ei3.6e2,’, S:’,ei13.6e2)
Cc if(ncount .gt. 20000) stop
r_m = r_m + ndirectionsstep
CALL Determine_Offsets
CALL Sum_of_Squared_Errors(ss)
IF(ss .GE. s) GOTO 6
s = ss
GOTO 4
6 ncount = ncount + 1
WRITE(S, 1000) ncount,radius,r_m,SQRT(s/N)
r_m = r_m - ndirectionxstep
Step = Step / 10.
IF (Step .GT. 0.00005) GOTO 2~
RETURN
END

SUEROUTINE DETERMINE RADIUS

IMPLICIT DOUBLE PRECISION (a - m, 0 - 2Z)

IMPLICIT INTEGER*4 (n)

PARAMETER (Nax = 100)

DIMENSION latitude(Nax), longitude(Nax), xgiven(Nax), ygiven(Nax)

COMMON /MEASUR/ latitude, longitude, xgiven, ygiven

COMMON /zzzzz2/ X_offset, y_offset, radius, r_m, s

COMMON /zzzzz3/ n, ncount

step = 041 / 6380, * Radius ! step is about 100 meters, in user’s units
2 ndirection = 1 .

radius = radius + ndirectionsstep

CALL Determine Offsets

CALL Sum_of Squared_ Errors(ss)

IF(ss .GT. s) GOTQ 3

S = ss
GOTO 4

3 radius = radius - ndirectionxstep
ndirection = -1

4 ncount = ncount + 1
WRITE(S, 1000) nCount, Radius, R_M, SQRT(S / N) ‘
1000 FORMAT(4h+No.,ib,”, R:’',ei3.6e2,’, M., ei13.6e2,’, S:,ei13.6e2)
c if(ncount .gt. 20000) stop .
radius = radius + ndirectionxsstep
CALL Determine Offsets
CALL Sum_of Squared_Errors(ss)
IF(ss .GE. s) GOTO 6
S = ss
GOTO 4
6 ncount = ncount + 1
WRITE(S, 1000) ncount,radius,r_m,SQRT(s/N)
radius = radius - ndirectionxstep
Step = Step / 10.
IF (Step .GT. 0.00005 / 6380. » Radius) GOTO 2
RETURN
END

- SUBROUTINE DETERMINE_OFFSETS
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IMPLICIT DOUBLE PRECISION (3 - m, 0 ~ Z)

IMPLICIT INTEGER*4 (n)

PARAMETER (Nax = 100)

DIMENSION latitude(Nax), longitude(Nax), xgiven{Nax), ygiven(Nax)
COMMON /MEASUR/ latitude, longitude, xgiven, ygiven
COMMON /zzzzz2/ x_offset, y_offset, radius, r_m, sum_err
x_offset = O '

y_offset = O

X = latitude(l)

Yy = longitude(l)

CALL Compute_Map_Distances(x, y)

x_offset - xgiven(l) - x
y_offset = ygiven(l) - y
RETURN

END

SUBROUTINE SUM_OF_SQUARED_ ERRORS(s)

IMPLICIT DOUBLE PRECISION (a - m, 0 - 2Z)

IMPLICIT INTEGERx*4 (n)

PARAMETER (Nax = 100)

DIMENSION latitude(Nax), longitude(Nax), xgiven(Nax), ygiven(Nax)
COMMON /MEASUR/ latitude, longitude, Xgiven, ygiven
COMMON /zzzzz2/ Xx_offset, y_offset, radius, r_m, sum_err
COMMON /zzzzz3/ n, ncount ‘

s = O,

DO2ni=4n

X ='latitude(ni)

Yy = longitude(ni)

CALL Compute_Map Distances(x, ¥)

S'= 8 + (X - xgiven(ni)xx2 + (y - ygiven(ni))xx2
RETURN

END

SUBROUTINE COMPUTE_MAP DISTANCES(X, Y)
IMPLICIT DOUBLE PRECISION (a -~ Z)
COMMON /zzzzz2/ x_offset, y_offset, radius, r_m, sum_err
lat = x/57.29578

lon = (y - r_m)/57.29578

tp = TAN(lat)

snpl = SIN(lat)xlon

X = radiusx*SIN(snpl)/tp

y = radiusx(lat + (1. - COS(snpl))/tp)
X = X + X_offset

Y =Y + y_offset

RETURN

END

SUBROUTINE ComputeMapCoordinates(¥, Y)

IMPLICIT DOUBLE PRECISION (A - Z)

COMMON /Zzzzz2/ Xoffset, Yoffset, Radius, RefMer, SumErr
Li = 45,0

L2 = RefMer
dY = 1.0
dax = 1.0

Latitude = L1 + 4Y
Longitude = L2 + 4dX
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Q

CALL Compute_Map_Distances(Li, L2)
1 oLt - 14

oL2 = L2

L1 = Latitude .

L2 = Longitude

CALL Compute_Map_Distances(Li, L2)

dY = (Y - L2) / (L2 - oL2) » 4dY

dX = (X - L1) / (L1 - oLi) » dX

Latitude = Latitude + 4Y

Longitude = Longitude + dX

IF (ABS(dY) .GT. .00001 .OR. ABS(dX) .GT. .00004) GOTO 1

X = Latitude

Y = Longitude

RETURN

END

SUBROUTINE Rite(String)

INTEGER I, L, Stringlength

CHARACTERx(x) String

L = StringLength(String)

WRITE(6, 1) (String(l:l), I = 1, L)
i FORMAT(1H&, T9A1)

RETURN

END

INTEGER FUNCTION StringLength(Symbol)
IMPLICIT NONE

INTEGER L

CHARACTER#x(x) Symbol :
L = LEN(Symbol) :

Strip leading Dblanks... )
1 IF (L .GT. O .,AND., Symbol(ii) .EQ. ’ ‘) THEN
Symbol = Symbol(2:L)
L=L~-1
GOTO 1
ENDIF

"Strip" trailing Dblanks..

2 IF (L .GT. O .AND. Symbol(L:L) .EQ. ’ ’) THEN
L =L -1
GoTO 2
ENDIF
Stringlength = L
RETURN
END
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PROGRAM MaKeMap
c
¢ Adapted 26 June 1990 for IBM-PC and compatibles for use in the Soviet
¢ Union on the Caspian Sea basins (from version written 28 March 1986 for
¢ the U.S., Great Lakes at the Great LaKes Environmental Research
¢ Laboratory) bdy:

c

c Thomas E. Croley II and Sergei V. Ferronsky

c Soviet Geophysical Committee

c Academy of Sciences of the USSR

c Molodezhnaya 3

C Moscow, 117296

c USSR

c

¢ This routine reads a file of boundary points and constructs a digital

¢ map of the area bounded by the boundary. The points must be in order

¢ going around the boundary and the first and last point must be the same.
c

¢ The points are assumed to be latitude/longitude pairs with latitude first-
¢ and each pair constituting one record. These values are assumed to be in
¢ decimal degrees. ' :

c

IMPLICIT INTEGER*4 (3 - p, r - ¥)

IMPLICIT REALx*4 (q)

IMPLICIT CHARACTER#* (Z) )

DOUEBLE FRECISION Slope DP, qX_Offset, qY_Offset, qRef_Meridian,
+ , gEarth_Radius, qMap Width, qMap Height,

+ gCell_Size

DOUBLE PRECISION qR_M, gRadius, gqXoffset, gYoffset, qX, q¥Y
CHARACTER#*13 CoorFile, MapFile

This user must supply polyconic map parameters (obtained with program:
POLYCON.FOR), map dimensions, and desired cell size ("pixel" size). All
length dimensions must be in consistent units. All latitudes and
longitudes are assumed to be decimal degrees; longitudes must be
expressed as degrees east of the prime meridian (e.g., 88 W = -88 E).
‘gMap_Wwidth’ and ‘gqMap_Height’ represent the distance (mi, Km, etc.) from
the map origin to the right boundary and top boundary, respectively, of
the entire area to be mapped. ’gCell_Size’ represents the width and
height of each individual grid cell in the digital map, and thus
determines the resolution of the digital map.

The user also must supply the number of latitude-longitude pairs used to
describe the map boundary, represented by '‘Max_Num_of_ Points’. The file
containing the lat.-long. pairs is named by ’‘CoorFile’, and the file to
contain the digital map is named by ’MapFile’. It is assumed here that
the map projection, represented by the supplied parameters, will map the
supplied "map boundary" within the non-negative gquadrant,; i.e., at a
minimum the map projection boundaries lie on or outside of the "map
boundary" of the mapped basin or lake.

oo aag0gaaaa0aa0a0aaaaaaaaaaaa
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aagaaaaagaaaaoag0ga0aga0ga0aaga0gaoaaga0a0aa0aaQqQaaan0

3 3 3 36 M 3 3 2 2 6 6 36 3 3 I 3 I I 3 I H I 2 I I I I I I I I I I I I I I M I I I I I XK I I IE K I I I I N I I I I I I M K I I I K X

%% User-supplied information * % %
3636 36 36 36 36 3 26 26 3 6 26 3 3 3 3 D 2 6 I 3 2 3 36 J 3 I 2 36 I I I 26 2 I 26 2 I I I 3 I I I I I I X 2 I IE I I I I I I I IE M M I IE I 3 K I K 3 I I W
% % *
PARAMETER ( gX_Offset = 407.330432 ) * % %
PARAMETER ( qY_Offset = -4901.756093 ) X % %
PARAMETER ( gRef_Meridian = 54.99 ) LER B
PARAMETER ( gqEarth_Radius = 6028.955 ) * % %
PARAMETER ( gqMap_Width = 779.119319 ) %% %
PARAMETER ( qMap_Height = 863.196554 ) % % %
PARAMETER ( gCell_Size = 2. ) * % %
3%
PARAMETER ( Max_Num_of_Points = 1595 ) LR
PARAMETER ( CoorFile = ‘URAL.LL’ ) N R
PARAMETER ( MapFile _= 'URABYTCD.RAW’ ) *x %
* X %

NN nNnx End of User-supplied 1iNnfOormatiorn 236355k

3636 26 36 36 36 36 36 3 36 36 3 3 2 26 2 3 36 2 36 26 36 3 36 6 3 JE I 2 3 36 2 M6 36 3 3 3 36 3 I I I IE M I I I I I I I I I I M I I I I 3 I I I 2 M I I M N K X X

L2 2] User-supplied information % % %
3 36 36 36 36 36 36 36 J6 3 I I6 I 3 I 2 I 36 3 3 26 JE 3 J6 I D6 I 36 36 I 36 2 I JE I I 36 JE I I I J 3 I I 3 J I I IE I 3 I 6 I I I I X 2 I I I X K IE I K X I M ¥
* % %
PARAMETER ( gX_Offset = 214.082176 ) * %%
PARAMETER ( qY_Offset = -4897.304482 ) * %%
PARAMETER ( gqRef_Meridian = 55.85 ) : * % *
PARAMETER ( gqEarth_Radius = 6033.984 ) * % %
PARAMETER ( gqMap_Width = 419.111610 ) % % %
PARAMETER ( qMap_Height = 338.625887 ) . % % %
PARAMETER ( qCell_Size = 4, > ) * % %
% % %
PARAMETER ( Max_Num_of_Points = 665 ) LER
PARAMETER ( CoorFile = ‘EMBE.LL’ ) ® %%
PARAMETER ( MapFile = 'EMBBYTCD.RAW’ ) . * % %
: LR XK.

oaooooooeeek ki eexx End of User-supplied information e xs

Add half cell to width and height to allow possibility of map cell being
on the boundary and resulting cell will be in the map; add one cell also
for borders on other edge of map; add one cell also so that resulting
truncation will include any fraction of cell in integer width or height,;
subtract one since Map Width and Map_Height represent array dimensions
that start with O (not 1).

PARAMETER (Map_Width = (gMap_Width/qCell_Size + 1. + 1. + .5)-1)
PARAMETER (Map_Height = (QMap_Height/qgCell_Size + 1. + 1. + .5)-1)

PARAMETER (Record_Length = Map_Width + 1)

DIMENSION zmap(C:Map Width, O:Map_Height)
CHARACTER#Record_Length) zMap Record(O:Map_Height)
DIMENSION gLat(Max Num_of_Points), gLong(Max_Num_of_Points)
DIMENSION Xcoor(Max_Num_of_ Points), Ycoor(Max_Num_of_Points)
DIMENSION Xmax(Max Num_of_Points), Ymax(Max_Num_of_Points)
DIMENSION Xmin(Max_Num_of_Points), Ymin(Max_Num_of_Points)
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COMMON /Blocki/ Xcoor, Xmax, Xmin

COMMON /BlocKk2/ Ycoor, Ymax, Ymin
EQUIVALENCE (Xcoor, qLat), (Ycoor, qLong)
EQUIVALENCE (zMap, ZMap_Record) :

COMMON /MapDat/ gXoffset, gYoffset, qR_M, qRadius

CALL UNDERO(TRUE.) ! LAHEY FORTRAN extension to set underflow to O.
qRadius = gEarth_Radius / gCell_Size
qR_M = gqRef_Meridian
c
¢ Add one cell to offsets to give a one-cell border on the left and bottom.
o4
gXoffset
qYoffset

gX_Offset / gCell_Size + i,
qay_Offset / gCell_Size + i,

n n

c
¢ Report "shifted" parameters so that any use of these reported parameters
¢ will result in comparisons of converted points (latitude/longitude) to
¢ map cell midpoints.
c

WRITE(6, 1001) gXoffset - 0.5, gYoffset - 0.5, qR_M, gqRadius,

+ Map_Width, Map_Height, 1
1001 FORMAT( '

+1x, ‘Digital map parameters in normalized cell units..’,//,

+7x, X Offset =, ei7.40e2, /,

+7X, 'Y Offset = ’, ei7.10e2, /,

+7x%x, 'Reference Meridian = °’, £9.2, ’ Degrees’, /,

+7x, ‘Earth’’s Radius = ‘, eiT7.10e2, /,

+7x, ‘Map wWidth =, T/,
+7%, 'Map Height =’ 117, /,
+TX, ‘Map Cell Size =, 1T, /)

Read in all latitude-longitude pairs. The user may need to modify
this section to fit the specific file available, which contains the
lat.~-long. pairs describing the area to be mapped.

aQaaQaaQaa

OPEN(UNIT = i, FILE = CoorFile, STATUS = ‘0ld’)
I1:=1
111 CONTINUE
READ(i, 1000, END = 222) gLat(I), gLong(I)
1000 FORMAT(2£10.4)
IF(I .GT. Max_Num_of_Points) THEN
WRITE(6, 2223)
2223 FORMAT(1x, 'Number of points exceeds allowable dimensionsY,
+ /, 1%, ‘Map making aborted!’)
CLOSE(1)
STOP
ENDIF
I=I+1
GOTO 111
222 CONTINUE
Number Of_Points = I -1

CLOSE()
c
¢ Convert point positions to map ¢oordinates.
c
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NOTE: A precision is hereby set to one millionth of a map cell edge.
This limits usable map dimensions to 2147 x 2147 cells for
4-byte integers [zmap(0:2146, 0:2146)], The map must be chosen so
that all latitude/longitude pairs convert to map coordinates with-
in the area: -2147:+2146 by -2147:+2146 to avoid integer overflow.
Cells in the map which are closer than one millionth of a cell
edge 10 a boundary will thus be interpreted as being on the
boundary subsequently.

aaogaaagaaaa

DO 40 I = i, Number_Of_Points
gX = gLat(l)
qY = qLong(I)
CALL Compute_Map_Coordinates (9X, qY)
Xcoor(l) = NINT(gX x 1000000.)
Ycoor(l) = NINT(QY % 1000000.)
WRITE(S, 4322) IFIX(I » 100. / Number_Of_Points)
4322 FORMAT(ih+, ‘conv’, I3, ‘4%
40 CONTINUE
IF(Xcoor(1) .NE. Xcoor(Number_ Of_Points)
+ .OR. Ycoor(l) .NE. Ycoor(Number_Of_Points)) THEN
WRITE(6, 2222)
2222 FORMAT(1x, ‘Last point must be the same as the first pointV,
+ /, 1X, 'Map making aborted!)
STOP
ENDIF
Number_ Of_Points = Number Of Points -1

¢ Initialize map.
c
DO 50 Y = 0, Map_Height ,'
DO 50 X = 0, Map_Width
zMap(X, Y) = CHAR(Q)
50 CONTINUE !
c
¢ Store boundary line segment limits.
c
DO 99 I = {, Number_Of_Points
Xmax(I) = MAX(Xcoor(l), Xcoor(l + 1))
Xmin(I) = MIN(Xcoor(l), Xcoor{(I + 1))
Ymax(I) = MAX(Ycoor(l), Ycoor(I + 1))
Ymin(I) = MIN(Ycoor(l), Ycoor(l + 1))
99 CONTINUE
c
¢ Boundary Crossing Test..
c
c For each cell in the map, test if it is within the boundary by counting
¢ the number of times a horizontal line segment extending east from the
¢ cell’s midpoint crosses the boundary. If the line c¢rosses zero or an
c even number of times, the point is not within the boundary. This test
¢ doesn’t work correctly for points "exactly" on the dboundary (within one
¢ millionth of a cell edge here) and so a small "partial crossing” count is
c added to the crossing count so that the test for number of boundary
Cc crossings will consider such points to be within the boundary. The final
¢ ¢rossing count (bcount) for each cell reflects exactly the relative
c position of each cell; the ones place shows on how many boundaries the
¢ cell exactly lies and the tens place shows how many crossings of a

-28-~



¢ boundary occurred. If a cell is within the boundary, it is given a code
¢ of {; otherwise, it 1is given a code of zero.
c
DO 20 iY = 0, Map_Height
Y = 500000 + iY * 1000000
DO 22 iX = 0, Map_Width
X = 500000 + iX » 1000000
bCount = O
DO 30 I = 1, Number_Of_Points
IF(Y .LE. Ymax(l) .AND. Y .GE. Ymin(I)) THEN
IF(Ymax(I) .EQ. Ymin(I)) THEN
IF(X .GE. Xmin(I) .AND. X .LE. Xmax(I)) bCount = bCount + 1
ELSE '
Slope _DP = Ycoor(lI + 1) - Ycoor(l)
Slope_DP = (Xcoor(l + 1) - Xcoor(l)) / Slope_DP
xIntercept = (Y - Ycoor(l)) » Slope_DP % 1.0000000001
xXIntercept = Xcoor(l) + xIntercept
IF(X .EQ. xIntercept) bCount = bCount + 1
IF(Y .LT. Ymax(I)) THEN
IF(X .LT. xIntercept) bCount = bCount + 10
ENDIF
ENDIF
ENDIF
30 CONTINUE
IF(bCount / 20 % 20 .NE. bCount) zMap(iX, 1Y) = CHAR()
22 CONTINUE
WRITE(6, 4321) iY, Map_Height
4324 FORMAT(H+, 14, ’° of *, 14)
20 CONTINUE
c
¢ Output the finished map..
c
OPEN(UNIT = {, FILE = MapFile, STATUS = 'OLD’, RECL =
+ Record_lLength, ACCESS = '‘DIRECT’, FORM = ‘UNFORMATTED’,
+ IOSTAT = J)
CLOSE(i, STATUS = 'DELETE’, IOSTAT = J)
OPEN(UNIT = {, FILE = MapFile, STATUS = "NEW’, RECL =
+ Record_Length, ACCESS = 'DIRECT’, FORM = ‘'UNFORMATTED’)
DO 21 J = 0, Map_Height
WRITE(1) zMap_Record(J)
21 CONTINUE
CLOSE (1)
END

SUBROUTINE COMPUTE_MAP_coordinates(X, Y)
IMPLICIT DOUBLE PRECISION (A - Z)

COMMON /MapDat/ X_Offset, Y_Offset, R_M, Radius
Lat = X / 57.29578

Lon = (Y - R_M) / 57.29578

Tp = TAN(Lat)

Snpl = SIN(Lat) * Lon

X = Radius * SIN(Snpl) / Tp

Y = Radius * (Lat + (1. - COS(Snpl)) / Tp)

X = X + X_Offset

= Y + Y_Offset

RETURN

END

T
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PROGRAM CONVeRTRaW

Program to convert raw subbasin codes to code map.

Raw code map has either a "zero" or "one" in each cell. A zero
corresponds to "out of the basin® and a one corresponds to "in the
basin.” The coding scheme required by DISAVMET and other programs is

as follows:
code = O corresponds to "in the lake"
i "in subbasin 1"

. .

N "in subbasin N"

g N+ dummy code for "in the laKe" but joining pieces

N+2 "out of the basin”

So, for only one subbasin (N = 1), must map { to { and 0 to 3.

IMPLICIT NONE

INTEGER MapWidth, MapHeight, RecordLength
CHARACTERM2 RawCodeMapName, NewCodeMapName
PARAMETER (Mapwidth = 391)

PARAMETER (MapHeight = 433)

PARAMETER (RawCodeMapName = "URABYTCD.RAW’)
PARAMETER (NewCodeMapName = ‘URABYTCD.MAP’)

PARAMETER (RecordLength = MapwWidth + 1)

INTEGER I, J ,

CHARACTERM zMap(O:MapWidth, O:MapHeight), Zero
CHARACTERx*(RecordLength) zMapRecord(O:MapHeight)
EQUIVALENCE (zMap, zMapReqord)

Zero = CHAR(O)
OPEN(UHNIT = 4, FILE = RawCodeMapName, STATUS = OLD’, RECL =
+ RecordLength, ACCESS = 'DIRECT’, FORM = 'UNFORMATTED’)
DO 21 J = O, MapHeight
READ(1) zMapRecord(J)
2i CONTINUE
CLOSE (1)
DO 11 =0, MapWidth
DO 2 J = 0, MapHeight
IF (zMap(, J) .EQ. Zero) zMap(l, J) = CHAR(3)
2 CONTINUE
1 CONTINUE

OPEN(UNIT = 4, FILE = NewCodeMapName, STATUS = '"NEW’, RECL =

+ RecordlLength, ACCESS = *DIRECT’, FORM = "UNFORMATTED’)
DO 22 J = 0, MapHeight
WRITE(i) zMapRecord(J)
22 CONTINUE
CLOSE (1)
END
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BnnsaHHe HM3MeHeHHUs1 KauMaTa Ha ruaponorvio Kacnumuckoro Mops:

2. NpocTpaHcTBEeHHOEe YCpeQHeHHne TOYeYHHX
MeTeOpPONIOI'MYeCK X HN3MepeHHuH

T.E. Kposim 11, CB. deppOHCKHN

MexayBeAOMCTBEHHHM CeodUIHMYecKkHit komuTeT AH CCCP
Mockpa, 117296, Monogexuast, 3

IMpeancnosue

JaHHass pacoTa ABJISeTCH BTOPOM U3 CcepPMM, NOCBSALEeHHON pel3yabTaTaM
BHIIOJIHEHUS nNpoexkTa “BIMSHHE H3MeHeHHMs1 KJMMaTa Ha CAAPOJIOr Hio
Kacnumncxoro mops'. [Ipoek TOM HaMedaeTcs NMOCTpPOoeHHe CHMAPONOT UYEeC K UX
Mogedie SaccerHa Kacnupckoro Mopss M HccliegoBaHUe BJIWMSHUS HM3MeHeHHH
KNIUMaTa, OoleHUMBaeMex N0 CUueHapHsiM Mogenen osmey LUPK VISILMH

AaTMOCPEePH Ha I'MAPOJIOrUYeckHe npolueccH GaccerHa.

B oTOM pasgelne OoncCHBaeTCH MeTOL npeospasoBaHHus TOYEeYHRIX
HU3MepeHnH, KOTOPHEe nNoJy4eHH Ha oTaelIbHBEIX MeTeOPOJIOIr'MYeCKMUX
CTaHUUAX [CHAPOJIOHMYeckorc sdaccerHa, B NPOCTPAaHCTBeHHO vyCcpeagHeHHHe

aAnA HUCTNIONb30BaHUA B MAPOJIOTMYeCKHX MOJgessAxX cCcToka.

1. BpegeHMe

Ansa  UccneaoBaHHMs  BIMUSTHUA N3MeHeHUH KJIMMaTa Ha FPHHDOHOPHD
Kacnupuckoro Mopst ¥ CocegHHX I'MAPCJIOrrHYeckmrx 6GacCeyHOB NNaHUupyeTCcs
nocTpoeHue CHAPOJIOrMYeCK MX Mogenev CYTOYHOI"O pa3pemeHus,
ONHUCHBaAKIMX CTOK KU UcriapeHWe. /JaHHHe Mogesid ABJSITCS ToOYeYHBIMH Hu
HNCNAQJIB3YIOT CYTO4YHHe PHAAR TakKHX MeTeOopOJIOCHMYeCcKHX napamMeTpoOB, Kak
cpedHsisi, MHMHMMAaJIbHaA M MakKCcHvMallbHas TeMnepaTypH BOo34vxa, ocangkKy,
HUHCOJIAUMNA, OGNAaYHOCTDb, BJIAXHOCTE M CKOPOCTBHL BeTpa. Mpun NnocTPOeHHWH
Mogenev HNCIIOJIb3YIOTCHA HasnogaTelJibHHe A2aHHEHEe co BCex
MeTeoOpONOrMvYeckMx CTAHUMAHM B 6SaccerHe Kacnuuickoro Mops. 9TH
LaHHHe nojgpepranTcsA Npolegype NpoCTPaHCTBEHHOIO VCpéﬂHeHHﬂ TAakKkHM
OGpPaA30M, YTOSH YYUTHBAJACE NepeMeHHasl NMJIIOTHOCTE CeTH CTaHUNH BO
BpeMeHN.
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B paSoTe npuMeHseTcs MeTod ycpeaHeHHUst TucceHa, KOTOPHHA ABJIASTCH
odDPeK THBHHM IPH HaANMYMM SONBHMOrC KoJiMYecTBa TOYeK HasSIMoASeHHA. Mpu
ero VcnoJip3oBaHM cpefHeCyYTOYHHEe MeTeoponorn4Yyeckmne gaHHHe C ceTH
CTaAHUHMHK OSPpaAGaTHBAKTCA 10 MeToady CpeJHeB3BemeHHHX Mmiomager BJINAHUSA

cTaHuMm. B XxOHe4YHOM HTOre nony4vyaeMm pAaax YCpedHEeHHBX no naomaan

cpegHeCyYyTOYHHX MeTeoOpOoNIOr YeCK X AdAaHHBIX anAa Kaxaoro
CUAPOJIOrNYeckoro panoHa SacceviHa KacnuMuckoro ™Mops. [Tpoueaypa
npeosSpasoBaHnA ABJASAETCH  CJIOXHOH, MOCKOJIBKY CeTb CTaHUNHA He

ABIIA@TCH cTaTHU4Yecxor. CTaHUMY O0GaBISI0TCS, 3aKpHBaKwTCs,  MeHSIoT
CBOe MNOoJIOXeHUe, BPeMeHHO BHSPacHBAITCH U3 CeTH, Korga OHU He MoryT
npeagoccTaBUTL AaHHHE B TeYEeHMHM HEeKOTOPHX [IPOMEeXYTKOB BpPeMeHH!.
Oco6asi 3arnuces AaHHHX ¥ UCTIOIABL3VEMHNM AalropUTM onpegesieHUust '"THUCCeHO—
BHX' nomagen oSecnevynpBaeT oddeKTHUBHOE BHIIOJMHEeHHMe 3TOM 4YacTuUu
pPasoTHL ‘Bce npoueaypH, KOTOPHEe 34eCb NPHUMEpPSIoTCH, HanMcaHH
cCrneunanbHO n.ns: HUCNONB3OBaHUSL Ha NepcoHaJIbHHX KOMIbIOTEePax c
OI'PAHHUYEHHON MNaMATBEI0 U A3HKOM JopTpaH. Tak YTO OpH BHITOJIHEHUU

PacoTH MOXHO CBOGOAHO NepexoaUThb C OAHOI'O KOoMNbioTepa Ha ApPYIow.

MMpouecc o6pasoTKU AaAHHEX COCTOUT M3 CcJegyiomMx oSTanos: 1) sanucu
TOYEYHHX HU3MepeHUN B oThellbHHe <$anlid CcTaHuMM, 20 aBTOMATHUYECKOH
O6PasOTKHU OCHOBHOM 6a3b AaHHEX, W 3) aBTOMATHUYECKON o6PaGOTKHU
yCpeaHeHHHX AaHHEX. B paaaené 2 npUueeaeHa HMHPOpPMAUUA O6 HCXOAHBIX
A3aHHEX M TPEGOBAHMSIX K MX MCNOJb3OBAHULO AJls1 GAaCCEeHHOB pex Ypal ¢
OM6a. B pazpgene 3 onMmcaH 23$9PEKTHUBHHM ANCOPUTM  olpeaesIeHUsA BecosB
THUucceHa. OnucaHne nakeTa IMporpaMM M oTAaellbHEEe CTPYKTYPH anropurTMa

O6pacoTKU AaHHHX JaHH B pasgene 4.

2. C6op agaHHBIX

BasH rugapoMeTeopolioruyeckUx AaHHHX, KOTOPHEe HCNOoNb3VIOTCH aBpTOpaMH

AN NMOCTPOEeHUs Modellerl 'UAPQJIOUYecKUx GaccerHoB Ypana M OMSH, a

Takxe caMoro Kacnuuckoro Mopsi BKJo4daiT: CcpegHeCcyTOYHHEe BeJIMYYHNHH

ocaaxop, MMHUMAJIbHHEe 2] MakCcvMaJIbHHe M cCcpPpeaAHeCYyTOYHHe BeJINYHHH

TeMllepaTyp BO34yxa, CcpefHecCyToYvHHe 3HavYeHHUs O6JIavHOCTU, BJIaXHOCTH

BO3gyxa M MakCHMallbHHE BeJIMYMHMHH CKOPOCTH BeTpa NPHUGIIN3HUTEJIBHO C
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258 cTaHuMK. Cpean HMX OHIIM OTOSpaHH 58 cTaHUMM B 2 6SacCerHe peku
Ypan 4 31 cTaHUHUSA B SacceHHe PekM OMGa CO CpeHeCYTOYHBMKM  JaHHHMH
3a nepuoa c 1955 no 1976 rr. 3STHU AaHHHEe GHIU NOJYYeHH BO
BHHMIMW-MUA <MLULA-B1D.

Kak oTMe4yeHO BO BBegeHHMH, MeTeopoJiornyecCkass ceTb He ABJISIeTCHA

cTaTh4veckon. OHa MeHsIeTCH 1o Mepe Toro, Kak CTAaHUWH AoGaBNAITCSA,

CMelgIoTCHA K3 pPacCMOTPEeHUSA NI BpeMeHHO He  <¢YHKUMOHUDPYVIOT.
HaMeH4YHUBOCTH MeTeopoJIOr 1eCcK O ceTH CTaHUHYHA NnpUBOgHAT 4
BO3HUKHOBEHHIO NPOGSIHIEeMH 06pacoTKH AdAHHBIX. IMpoueaypHx, KOTOpHe

YYMTHBAKT HEeM3MEHHYI0 CeTb, COASPXAmMYyI BCe HCNOb3YeMHe CTaHUWH, H
npeaAycMaTPHUBAOT 3KCTPaNoOJsAUHI OTCYTCTRYIOMMX AgAaHHHX, BHOCSHT OmNMMSKMW.
B TO Xxe Bpems npouedyph, KOTOPHE YYHUTHBAWT AaHHHE CO BCex CTaHLUHHA,
OONXKHH G6HTh AOCTATOYHO OnepaTHUBHHMH AaAnst oSpasoTKk U Sonbmon
HHOOPMALIMKM. HanpuMmep, B SacceyHe DPekM 3SM6a SHUIC o6pacoOTaHO 371225
CTaHUMK~ AHeM, cofgepXallMx HHIOPMALMDL O ocam%ax, MUHHUMAJIBHOM 7
MakCHUMAJIBHON TeMepaTypax C 31 cTaHuuM 3a nepyoga ¢ 1 sSHBaps 1955
no 31 pexacpss 1976 (B036 AHern. B SacceHHe pekn Ypan
COOTBETCTBEHHO G6HJIO HCNONbL3OBaHO 693872 cTaHUMM~AHeN 3a ToT xe
nepuoh BpeMeHH c 58 cTaHUMH. AHAMVU3 nokKas3alJl, 4YTCe Alst SaccerHa 2DMGH
UMCJIO Pa3JIMYHBIX KOHOUI'YpPaAUMHA CTaHUMH pPaBHAETCS 452, OaHnako
rxocxdnbky HeKOTOpPHE U3 KOHIUT'ypaluMHM cCcTaHUWK [OBTOPSIOTCS, TO
daK TUYECKH ceThb MeHAanachb 5410 pas3. Ansg 6GaccerHa peku VYpaj 4uclo

TAakUx HN3MEeHeHHWH Oka3alloCch PaBHHM 6659.

3. VcpegHeHne TUCceHa

TUCCeHOBO yCpPegHeHHe MHCNONB3YeTCA AN NpeoSpal3oBaHUA ToOYeYHHX
U3MepeHH B NOYTHU PpPeallbHOM Macmracde BpeMeéHM B 2 yCpPegHeHHHe 1o
nomaar BeMUYMHH AJIS KaXaoro sacceyHa. OHO gBasteTcs  Golee TOYHHM
no cpapHeHHi C NMPOoCTHM apUudéMeTHYHYECKHMM YyCpeagHeHHeM, NOCKOJIbKY
YYHUTHBaeT Iomadb BIHSHHUS KaxaoH cTaHuMH. CeTh HaGMogeHUs B no4vTHn
peallbtHOM  MacmTrase BpeMeHU ABJIAeTCH CJIMIIK OM pPegkon aJgsA
HCNIOJNIB30OBaAHHUA B AQOCTATOYHO CJIOXHBEIX MeToaax o6paGoOTKH AdaHHBX,
MMOSBOJIAKIMX ONpegeliiTh HerlpephBHOe paclipefelieHHue COoOTBeTCTBYIOIMX
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BeJIMYMH. MeToa THCcCceHa COCTOUT B onpegefHVWn rpaHrus BOKPYD Kaxgow
CTBH]J.HM, npnyYeM rpasvua pacnonaraeTcs nocpeguHe Mexay AaHHON n
SITHU3NeXAa MMM CTaHUIHAMM. I'paHuula o6pasdyeT MHOrOYIroJIbHHK BOKpPyT
Kaxgor CcTaHUUuM H naomaab, orpaHm4veHHas1 OTHUM MHOCOYIOJIBHHUK OM,
NpHUHHUMaeTCHA 3a IJIomadb BJIMAHHUA Kaxoryt CTaHLUH. OTHOmEeHHEe AaHHOMA
nmomagn x nmomagn Bcero nogcaccenHa onpegesseT AOoJI naomanrut
nogsaccevHa, KOToOpas NnpegcTaBliisgseTCcH AaHHONM CTaHuMnewn. Baranc nast
TakXe OTHOmeHHMA AOJIA BCex CTAaHLIUH, nony4vyaeMm p#aga cpegHeB3BelaHHEX
BeJIMYMH, KOTOPHEe OTPaxXapwT OTHOCHUTEelIbHOEe BIIMAHMEe Kaxaon CTaHLMHN B
sacceyHe. B cymMmMe OTH BecCca garnT eaHnuy “U HCNIOJNB3YIOTCHA npH
CYMMHUPOBaHHUHM H3MEepPeHHUHr C COOTBeTCTBYIOINX cTaHuun Aans NoJIyvYeHns

VYCPeAHEeHHHx MO IJjomaad BeJIMYHUH AN BCero NoaGacCewHa.

[locTpoeHHe MHOroYI'oJIbLHUKOB THCCeHa BPYYHYI0O He npegcraBnsieTcsl
BOSMOXHHM NPH ACCTATOYHO YacTOM USMEHEeHMM CceTH CTaHUUN. ‘noa'rouy
AN aHAaIMTHUYeCKOro npeAcTaBlleHUsT TUCCEeHOBOHM ceTH cTaHuui d(('pHH H
CnecoH, 1978; [amoc, 1978> SHEUTH pazspasoTaHH BEHMUCTIUTEIBHEHE
ANropHUTMEL TpyaAHOCTH, CBSIZaHHHEe C aHannmqecxoﬁ " anpokcumauven
SaccerHa NpUBOoAAT K GolbliMM omMckam <(QdoppecT, 1974). Apyrou noaxoa
K onpefelieHUI0 BeJIMYMH OTHOMEeHWM MHOrOYI'OJLHUKOB K GacCeWHaM MoXeT
SHTB pPealM30BaH NocpeACTBOM MeTo4OoB CJAyYarHOr'c BHGSOPa TOYEeK
GacceyHa (IMCKHH, 1969, 1970; I'pur, 1972; x, 1973; Dux u Xampuk,
19753, OOHako 2THU NOoAXOAH HABJAITCS CJMIKOM [PYySHMH H MOryT
NoTPpeGoBaTh GONBIOrGe KOMUMYecTBa MPOSHHX TOoYeKk And Nnony4veHust
xXopomero npHUSIIMXeHUs. TpesoBaHUs K KonnyecBy NPOH3BOAVMEIX
BHYHCJIEHHH 3aBHUCHAT OT <$OPME SaccerHa U er'o pal3MepoB MO OTHOMEeHUI0 K
pasMepaM BCeM KapTH. Anst 2d&Pek TMBHOI'O M TOYHOI'O onpefgelieHus BecoB
THCCeHa B AaHHONM pacoTe UCMOAb3YeTCs aJiIrOpPHUTM, pazpasoTaHHHMA
Kpomu u XaptMaH (19850 B HeM HCHNOAbB3YEeTCSs QakT BHITYKJIOCTHU
MHOCOVIT'OJIBHUKOB TUCCeHa a Takxe INpeyMymecTRa IaMATH COBPeMeHHHX
KOMNBIOTEPOB, KOTOPHEe [TO03BOJSIOT HUCIOJIBL30BAaTL uuPpoBHE KapTH

BHCOKOI'D pal3pemeHus.

lin¢poBast xapTa npeacTaB/SeT COSOH ABYMEePHH MacCcHB, ONHUCHBAKIMHA
GacerH. OH o6pasyeTcsi nocpegcTBOM COBMemeHHMA IpoeK A KapTH C
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AeKapTOBOM CeTKOH. MHAOEeKCH MaccuBa NpeacTaBNsioT CoOGoH nojoxeHue
KoOopguHaT s4Yeek ceTkU Ha xapTe. s kaxgoro Hasopa KoopAanHaT
(MHAeXCOB MAacCCHBAa) MAaCCHUB COASPXUT MMUCJIO, CBHAeTelbCTBYIOmMee o]
HaxoxgeHUU sIYeMKH BHYTPHU HMJIM BHe G6GacceMHa. i oundpoBKU KapTH
saccernHa pexu OMGH {(Macmrasc KapTH PaBHAJNCS 1:500000>
HUCNIONb30BANachk CTOPOHa SAYeMkKH B 1 kKM, a J4alIst ouudpoBKH KapTH
SaccerHa pekH VYpaJjl CToOpoHa SAYeHKH NPHHATA paBHOM 2 KM (Kposin H
QeppoHCKHH, 1990). PalspemeHuMe Ha xapTe sacceyHa ao OAHOr O
KBaapaTHOro KMJioMeTpa B SaccerHe Deky Omca U o 4 1<r«12 B SacceViHe
pPexy VYpaJ npmMBogUT K TOYHOCTH, KOTOopass SABRASEeTCHS AOCTATOYHOM IIpHM
TOYHOCTH MUMewmMxcsi kapT. [IpakTHU4Yecku ANs1 BHYUCJIIEHUs] BecoB THUCCeHa
nepecUpaKwT BCe SYeHMKHM KapTH ¢ OnpegesisiuT, kakass MU3 CcTaHuum
pacnojyioxeHa 6SJIHXe Bcero X s4derke nyreM cpaBHeHHsT paccTossHUM. [locise
HaxoXgeHUs1 SIuXanilie CTAHUMHK NMPUHAANEXHOCTH KaxXAoK KJIeTKHM SacceHHa
onpegensieTcs NyTeM NPoOYTeHHUsT UHSPOBOM KapTH. OKOHYaTEeJbHO BCe
TOYKM, JleXammMe BHYTPHM KaxXaoro MHOCOYIoJIbHMKa M BHYTPH saccemnHa,
TIepecYHUTHBAITCH OAHOBPEMEHHO, a Beca THUCCeHa onpejefsiorTca nyTeMm
onpegesieHUs! OTHONEeHUH OTHUX BeNMWMYMH K ofme njJomalar caccerHa.
[IockONbKY NPU 2TOM PacCMAaTPUBAalOTCSI BCE TOYKM, TO OmMMEKa BHGOPKH
TOYEK MHCKINoYaeTcHd. O4Hako, 2TOT MeToA TpesSyeT G6OoNbmoro kKoJiyecTBa
BPeMEHU Ha BHYUCIIEHUSI, MOCKONALKY [MONUCK GHXAaWmer CTaHUMK OpPpOoBOAUTCS
AJISt Xaxgor OTAeJIbBHOWM CTaHUMM Ha LIUPPOBOM KapTe. SHavYHUTeNbLHEM
BHUI'PHII B BHYHUCIEHHUAX TONYYaeTCsl, ecjiM onpedelIdTh MHOOVYI'OJIBHUKH

no Mx rpaHnuam.

MHoroyron bHﬁK M TUCceHa U HX nepeceYvYyeHndA cC JIoGoOH NPAMOYT OJILHOM
naomaaeio XapTH (IocnegHss1 TakXe SABISeTCH MHOOYIrONbHHKOM) syayrT
BHIIYK IHIMU OGJIACTSMH, T.€. JIIOGOH OTPe30K NpsAMOHX  JIMHWHY, COeaAUHAIIMNA
ABe TOYKHM Ha I'paHMvue OGJIACTH COogepXxXHT BCe TOYKHM Mexay 2THMH ABYMHA
BHYTPHU o6hnacTH. AUCckpeTHoOe lpeAcTaBlleHNe MHOrOYIOJIbHHUKOB TucceHa
Kak Hacopa To4Yek, CTOPOHH KOTOPHX nocnegoBaTeJlbHO nepeHymMepoepaHH
napajuieJibHO OogHOMYy M3 /ABYX B3aMMHO INeprneHAHK YIISPHREX HanpapBlleHHUH,
MOXeT SHTE PacCMOTPEHO KakK BHINYKJIIOe MHOXeCTBO B JNIOGOM H3 ABYX
YKal3aHHHX HanpasBJIeHHNH. 3ToO MHOXecTBO MoOXeT SHTDb NoOJIHOC THIO
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onpegeneHo o koopAMHaTaM TPaHUYHEX SA4Yeek. B TaKkoM cnydvae
NpPUMeHUMAa HAesl TIOCTPOeHUs KOHTYPoB (Jonxod, 1963; KorradaBa M Jle
Monu, 1969; Xuan w©n [IMHk, 1969; MakllomH, 1974> agnsa onpeaelleHUus
CPaHUYHEX SYeeKk TUCCEHOBCKHUX MHOIOVIONBbHHUKOB. OAHAako, CBOWCTBO
BHITYK NOCTH MHOI'OVYT"OJIBHHUK OB No3BONAET HUCNIOJIb30BATD soJiee
24P TUBHHNM ANIOPUTM M OTHOCHUTENBHO 60Jlee KOPOTKVIO npoueaypy. OH
TakXe MHCNoab3yeT CTPYKTYPY S4Yeek MHOroyroJibHUKAa %1 nasceraeT

HUHTePnoJALInID, HMCNONb3YyeMyio B MeTone KOHTYPOB.

ATNICOPHUTM TNPOHUILIIIOC TPHPOBAH MNPOCTHM NPUMMEPoM, NoKal3aHHHM Ha pPHC. 1.
’'paHHU4HEHeE AYEeHKH onpeaensioTcs clie AyiomMM o6pasom CHa4vana
onpegenseTcs NepsBas sYevika Ha TrpaHdlle MHOr'OVIoJIbHHKa U 3aTeM
NpoBOAXUTCH MMOUCK Bndnb CpaHUUHE A0 HaxOXAeHUSsT APYrUx PaHWYHEX
sMeex. Suerka Mnpuierapmasl K = MCXOAHOM sYerKe B nepBoHavaJIbHO
BHSGPAHHOM HarlnpapBJIeHUH .admx:—xa HaxoaANTbCH BHe MHOrOYrOJibHHUK A.
HexoaHHNM NYyTh MOUCKA BHOHPASTCH NPOU3BOJBHO BHE MHOrOYrolbHHUKkA. Ha
PUMc. 1 OH BHSPaAaH B HanpapelleHHHM CceBep-BOCTOK=-IOr-3anag <CBI3,
NPUBOASIIIMK K TOMCKY MO YacoBoW cTpenke. [Ana Toro YToSH HamnTH
APpyryio sSYeky Ha TrpaHHIe MHOOYIoOJlbHHUKA, [IPOU3BOAMM IIOWCK B
YKas3aHHx HanpapJlIeHUsix A0 Tex MNop, 1oka cllegyiomas HaudeHHas sSdvenxa
MHOrOYroNlbHUKAa He oKaxXeTcst BHYTPU MHOroyronesHMka. Ha puc. 1 NMOHUCK
npoAcnxaeTcsi Ha ceBep OT sA4YeukH 1 (MCXOAHOM SYerkKu) ¢ clneayiomas
HangeHHas s4YenkKa JIeXMT BHe MHOroyrojibHMkKa. TakuM osSpasoM, aJaldee
NMPOUNIBOAUTCH MOUCK HAa BOCTOK OT 2TOM SIYeHKHM 4O Tex nop, [oka  He
HangeHa sverika 2, KoOTopasli OKa3HBAaeTCH BHYTPHM MHOOYIrOJIBHUKA. 3aTeM
NMoOUCK cJeayiomer SYeHKH HavUHaeTCsi CHoBa ¢ siYerkHM 2 B TOM Xe CaMOM
nopsisgke. Ecay npy novcke B NpeallIoXeHHOM [IopsAke MH BO3BpPallaeMcs ) 4
TOM Xe TOoYKe C KOTOpoM HadYand J(BHPOXAeHHHM cJlyvan), npons3eegemM
O4HO o6pameHWe HanpapJIeHMsT oMcka M HavYHeM cCcHadamna. HanpuMmep B
A4erikxe 4 Ha pUC. 1 NOMCKX B HanpaeileHun CBO3 npuBen K BOSBpameHUIo0 B
TOUYK Y 4, Toraa HanpaeneHne novucka SHIIO U3MeHEeHO Ha
BoCTOK-Ior—3anazg-cepep (BIO3C), ¥ MIOUCK 6HII BO30OGHOBJIIEH. MNMouck
npoaoiIxXancs A0 Tex Nop Nnoka rpaHvlia He ShHjla onpedefleHa [IOJHOCThIO,
YTO COOTBETCTBYeT BOSBPAMEHHIC K NEepPBHM ABYM SYeMKaM B MX MCXOAHOM
nopsagke WM MNMoclle USMeHeHMA HanpabBlleHHUs TI[oucka 6oJlee YeM NSTh
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Paa. [lockollbky HCcxogHas TOYKa MOXeT JleXaTb Ha AByX rpaHyuax
MHOrOYT OJIbBHHUKA, TO XeJlaTeJlbHO 3aKOoHYMUTL olpegelleHne CpPaHHLH, KakK
TOJIBKO HCxOAgHAsA sSAYenka évaeT HanaeHa CHOBa. Ans Kaxgon
HcclriegyemMon SAYeHKH onpejgeaseTcs ee MeC TOHaxoxgeHHue BHYTPH
MHOIoOYr'oJIbHHK2 MJIM BHe er'o No pacCcTosTHUID 40 GaUuXxXanmew CTaHLUHMHA.
Ecnu oTa cTaHuust SABIASAETCH TOH, AN KOTOPOH CTPOMUTCA MHOCOYICOJIBHHK,
T™O #AYerka JexuT BHYTPH MHOrroOyroJIbHHK a. Cok pameHue o6seMa
BHYMCJII€HUN nosABJIIAETCH TONbBKO npH HCcCIleJOBaHHUH 4eexk,
OorpaHNYHBaIMX 'PaHMuy MHOroyroJibHUka, HoO He A Kaxao# sSTYernkKH
MHOI'OYI'OJILHHUKA. 3aMeTHM, 4YTO pPHcC. 1 TOJBKO HUIAMIOCTPHUPYET aJIropHuT™M
onpegeneHns rpaHul. [lockonbsky 34eCb MNOKal3aHO CJIAHIKOM MAJIo siYeek B

MHOrOyroJibHHUK e, MMIpeuMymecTBa npouedyphH He BHUAHEL

OnpegeleHHUe HCXOAHOH SYeVKH TPEeSyeT ChneunalibHoOro o6CcyXaeHNns,
HyXHa rapaHTHusi Toro, 4To B COOTBETCTBHMM C  OMHUCAHHOH npoueaypon
TIONCK sy.ae'r‘ ' pasoTaThk NPaBHUJIIBHO. B npoTusHOM cay4yae npoueaypa
NOoHCKa npmeegeT K NOJIOXeHHIO TOYEeK, KoTopue JexaT BHe
MHOrMOYT'OJIBHHKAQ, a He Ha eroc rpaHuue. lTeppOoHaYanesHass TOYKa MOXeT
51:1"!‘!:; Jlerko HaugeHa B clyyae, eclli CTaHUMA MHOCoyroJibHHKa TucceHa
HaxoAUTCH BHYTPH 'PaHMUL LUPPOBONM KapTih. HavyMHaTh, Hajo cC npoBepxKHu
NOJIOXEHHUSA CTaHUHH, KoTOPpast AOOJIXHAa HaxognUTbCH BHYTPH
MHOrOYI'OJibHUKA. [Janee, ABUrasich B HANpasBJIeHHWHWM Ha ceBep H nposepsis,
YTO MH HaxoAuMCst BHYTPH MHOINOYroJibHUKAa, OCTAHOBHMCH, Karaga
HangeMm NnepByic TOUYKY BHEe MHOIOYI'OJIBHMKAa HIM kapTe. Toraga rocliegHAA
AYerka, HangeHHasi BHYTPHM MHOOYI'ONIbHMKA W KapTH, sygeT nepeor
SIYeHKOH, CpaHHuvamenn Ha ceBepe C BHellHer SYMernkKoM. O9Ta BHemHsIs
sYerka MoOXeT GOHTb HCNOJNbB30BaAHa kKak HCxXOogHast AvYerka g NoCTPOeHHUst

CPaHNUHN MHOCOYI OJIBHHUKA.

Ecay cTaHuust B MHOOVI'ONlbBHHKe THUCCeHa HaxocaAnTcesi BHEe LUUGPOBOHM Kap~

TH, TO AONXHa GHTh HaNMgeHa HcxoAHast TodvYka (ecyii oOHa cymecTBYveT),

xoTopast JexuT Ha kpaw YyacTH THCcCeHoBOr o MHOrOYI"OJILHHUK A,

npuHagnexamerc xaprte. [IpMyeM C cepepa A[oOJdXHa GHTHL sSYerkKa, He

NnpyHaalexamas 2TOMYy MHOOYI'OJIBHUKY. B oTOM ciy4ae mnonck npusegeT K
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HaxXOX4eHNI0 CPAHUIH MHOCOYTONbHHUKA TakXe Kak M paHee. OUeHVMM BOCeMb
CexKTopoB, NexamMx BHe kapTeh.h 1. EciM cTaHUUA paclolioxeHa Ha
CeBepOBOCTOKE BHe LMPPOBOM KapTH, TO NOUCK clegyeT HadaTb C
ceBpepo3zanagHoro yrija UHUSpOBOM KapTH M BEeCTH ero Ha BOCTOK, fIoKka He
SyaeT oGHapyXeHa sidYerka, npuHaalexamast MHOCoyrodbHUKY. Ecian  Ha
CeBepHOM Kpalo KapTH SA4Yerky He HauaeHo, TOo pasSoTy clegyeT HadaTb
cCHavalla C CeBepoBOCTOYHOr'o kpas KapTh M BecTHM NOMCKX Ha or,
pasHckuUBas NepByw ToOYKy. EcnM onsiTh HUYEro He yganockh HaWuTH, TO
MHOI'OYT'OJIBHUK He HuMeeT nepeceqef-mm C UMPPOBOM kapTor MU ANl 3TOM
CTAHUMHM THCCEHOBCKHMH BeC PpPaBHSeTCH HYyJLo. 2. Ecnu CTaHUuUsSA
pacrionoxXeHa Ha BOCTOKEe OT LUMUIPOBOH KAPTH, TO MOUCK cllegyeT HavaTb
C CeBEepPOBOCTOYHOI'O yraa U BeCcTHM ero Ha wor. 3. Ecnum cTaHuus
pacnojioxeHa Ha WroBOCTOKE KapTH, TO NOUCK cledyeT HavaTb C
CeBepOBOCTOYHOI'O Kpast KaAapTH U BeCcTH ero .B CTOPOHY ora. Adanee
NMPOACIIXUTL [OUCK, Ha4YHMHash ¢ roBOCTOYHOr'O Kpas kapm U BecTH eroc
Ha 3@anag, eclin Heo6xoAuMo. 4. EciaM cTaHUus pachnojioxeHa Ha ore
KapTH, TO NMOUCK CcleJZyeT HadvYaTbh MPOM3BOJbLHO C rosanagHoro yrja M
BeCTH ero Ha BOCTOK, I[Ioka He ,‘ 6yAdeT Haw/eHa sad4Yevika BHYTPH
MHOroyrolJibHUKa. 3aTeM cllegyeT BeCcTH NOWMCK Ha ceBep, noka He o6yaeT
HamgeHa si4YenKka BHe MHOrOYI'OJIbHMKA MM BHE KapTH. S¥enka, HangeHHasi
nepea 2THUM 6ydeT cYHUTATBCH NepBod. 5. ECnU cTaHUMA pacrojioxkeHa Ha
K'OBOCTOKEe KapTH, NMOMCK clleayeT HadYaTh ¢ ceBeposalafHoro yrija M
BeCTH ero Ha r. 3aTeM HadaTb C IroBOCTOYHOI'O yriada M BecTH MOUCK
Ha BOCTOK, €Ccl/lM Heo6xoauMo. 6. EcyM cTaHUuMUA pacnojioxeHa Ha sanage
KapTH, MOHUCK chenyer HayaTb C CceBepozarnagHoro yriia M BeCcTH ero Ha
or. 7. Ecny cTaHUMs pacrnolioxeHa Ha ceBepo3anage  XapTH, NoOHUcCK
cllegyeT HadaThb C CeBepo3anafgHoOro yrijla ¥ BecTH ero Ha BOCTOK. 3aTem
CHOBa Ha4YaTh C ceBepo3anagHoro yrjia ¥ BecTH nouck Ha wr, eciu
Heo6xoAMMO. 8. Ecny cTaHUUS PpPacliojioXeHa Ha ceBepe KapTh, NMOUCK

cllegyeT HavaThb C cepepol3anagHoro yrJja M BeCcTH €ro Ha BOCTOK.

B xaxaomM U3 oTHMX BOCPMHM cCchiydaeB onvucaHHasA rInpoueagypa onpegaelyT

sA4YerKy, KOoTopasi NpyUHaAJNeXUT THUCCeHOBY MHOCOYIOJBHHUKY KapTH Cecnu

Takasi AYerka cymecTBYyeT) C Npullerammer ¢ cepepa sSAJvenkon, KoTOPpasA

JIM60 PpacrojioxeHa BHe KapTH, JU60 BHe MHoroyoneHuka. Torga c oMo~
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mbic anropruTMa MOXHO MCIIONBb3OBATbL OTY HMCXOAHYIO SAYeHMKY B kadvecTBe

Kpasa MHOroyroJibHMKa, PacliOJIOXeHHO'o Ha kapTe.

BMecTO TOro, YTOGH HaxoO4AMThL KOOPAMHATH BCeX paHML MHOI'OYT"OJIBHHUK A&
c nocJyegyiomey HHTepPnpeTaumuen nx ans cHCcTeMaATHYeCKkoOro
HCNONbI0OBAaHUSA, npouegypa HenocpeCTBEHHO ncnonp3ayeT CBOMCTBO
BHIYKJIOCTHU Kaxgoro MHOCOYIOJIbBHHMKA, Kak OrnMcaHO BHIe, nocpegcTBOoM
ONMUCAaHHUA MHOI'OYTONBbHHUKA B TepMMHax JNeBux U npaBHX rpaHulg 4ans
Kaxaoro psiga siveek BHYTPM MHOI'OYI'OJIBHUK A. NNepBoHavyanbHO Pa3MepH
MHOrOVI"OJIbHHUKa oOonpegesdarnTCcHd Kak HyneBHe IIyTeM onpefgelZileHHUsA BepxHero
H SOKOBOr'o psagoB, a TakxXe NlleBoy M npaepon ascuumcc, anpegeinsimmx
npejgeJinl I1NepeceYvyeHus. Hcxognas syenka Ha Kpamw nnn BHV’T‘DH
MHOrOyToOJIbHMKAa M Ha Kpalw KapTH onpeelisgeTcs 3aTeMm, KakK OINHCaHO
paHpme. Ecay Takas Tovka He CYIeCTBYEeT, TO MHOrOYIrOJlbHHUK ocTaeTcsH
NMycTeEM M CTaHUMA MMeeT THUCCEeHOB BeC pPaBHHN Hymo. B npoTHUBHOM cnwaé
pPaHHyLIIH MHOIMOYI'ONBHMKA pPacmMpslTCcHA 41 TOoro, YTOGH BKJIOYHUTDH
HMCXOAHYI0 Touky. [Io Mepe TOro, kak onpedelIdeTCs kaxgass HoBass Todka
Ha Xpaw MHOrOYroJIbHHUKA, MNOoclegHMM pacmmpsieTcs AN ee  BKJII4YeHUSd.
[locne ToOr'co xkaxk MHOCOYI OJbHHUK onrucaH, HoBasi MHPOPMALA 3aHOCHUTCSH B
TASAULY. PAAH 2TOM TaSIHMUH COOTBETCTBYIOT CTaHUMAM HW3MepPeHUs, a
KOJIOHKHM ONHUCHBAIOT HX nojgoxeHne BHYTPHM HIIK BHe GaccerHa. Ans
Kaxiaoro psiga BHYTPHM MHOOYI'OJIBHHK2 LMPPOBasi KapTa 4YuMTaeTCs BHVTPRH
JIeBOHM M NpaBOH 'PAaHHL MHOOYI'OJNIbBHHUKA C LeNiblo onpegellIeHUsl NOJIOXeHHUST
A4Yeek M 3IaTeM onpegessieTcs MNoJoXeHue B CYeTHOM TascHue. Mo Mepe
TOr'O, KAk OKHO MHOroyroJibHHUKa BHpaXaeTcs B BHae psaa SHavYeHUu"
asCUUCCH AJA Kaxaoro psiga KapTH, 4QocTvn K KapTe o6hervaeTcs.
AGCUUCCH MHOrOYT OJIBHUKOB 3alCHBAITCH B Tasauuy C neJibio
OCBOGOXASHUST NaMATH MAmMMHH., [Jockonbky cyeTHasi TaGauia MoXeT SHTb
zZanycaHa HenocpeACcTBeHHO No HOMepaM CTaHUMH @ M 6accerHoB, cyYyeT
MOXeT NPOBOAMUTBCS HenocpeaACcTBeHHO Ge3 INpoBepkyH TOr'o, Kakoe

npUpameHre AOJKHO GHTHE MCNONL3OBaHO. Takas npouegypa npUBegeT 4

cymecTBeHHOMY YMeHbmeHHIo BHYMHCJIEHUN. Mocne TOro KakK BCe
MHOI'QOYT'OJNIBHUKHM THUCCceHa BHYUCJIIEHH, ero BecCa BHYHCJIAIOTCA no
KoquvyecTBY sAYvYeek (no c4YeTHOH TashHued ans Kaxagaou CTaHUHH

OTHOCHTENIbHO o6mero 4yucia ssyeex. KoHeYHO, NOCKONbKY Beca TUcCceHa B
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CYyMMEe f[arT egrHHMLY, TO TepSVIoTCcs 'PaHHUH AJI9 BCex MHOrOyroJlbHHUKOB,

KpOoMe oOfHOoro.

Yxal3aHHBM ajirCPUTM ONMMCAH AOCTATOYHO NOAPOSHO B CcTaTke Kpold U
XaprMaH (1985) a4asi MCNOJIb3OBAHUSA Ha  JoSOM KOMI blOTEPEe. Xorsa
OPPEK THMBHOCTE BHYUCJIEHUM SaBUCUT OT KOHKPETHOHM KOHUI'YPALUMM CeTH
CTaHUMH, MPHUMep BHYACIIEHWN ANs1 SacceVHa peky Ypals, noka3aHHHMY Ha
PHUC. 2 noTpeSoBalJl TONbKO 32 cCcexyHAaH AN BHYUCJIEHUSI BecoB Ha 12 Mru
xoMnbioTepe PC—-AT (B0286 c konpoueccopoMm 80287). 3TO kak MHMHMMYM B
AeCATb pa3 SHCTPee, M0 CPaBHEeHUI0 C MeTodaMH, KOTOpPHe Hcnonep3yoT
onpegeneHve G&IMxavmey CTaHUMHMHU AJs Kax4aor siYerkKH LUHNOPOBOM KapTH. Ha
PHC. 2 Toabko B.2% U3 170128 A4YeeKk Ha kapTe OGHNMX HCcllegoBaHH AnsA
onpegeneHns 4..1% S4YeeKk, KOTOopHe oSpasyioT rpaHuuny MHOrOYyroJibHUK a.
Mlc Mepe VBeMMYeHUS YMcla CTaHUMM B NPUIOKXEeHUSIX AOCTUraeM VYpPOBHS,
xorga 4YUC IO auieex, HCrIoNnb3yeMoe ans: onpegeneHust rCpaHvuLL
MHOrOYT'OJIbHHMKA, COoBMNagaeT C 4YUCIIOM AYeek Ha kapTe. B 2ToM chaydae
cHUCTeMaTHU4YecKoe MCCleAOBaHHe BCex A4YeeK IaMeT Takoe Xe BpeMsl, Kak
U yCTaHOBIIeHHEe I'PaHHll BCeX MHOI'OVYI'ONbHUKOB. Kponay m XaptmaH  (1985)
Hamny, 47O B CcpeHeM paspelleHVe, paBHOe INPMMEepHO 80 sSA4YemMkaM Ha
CTaHUMO, MOTPESYeT NMPUMEPHO TakOr'o Xe BPEeMeHW, Kak M UcclegoBaHue
BCex ‘ToOYek KapTH B crniyvyae GacceviHa peky VYpaldl 2TO0 oO3HadaeT, YTo
anropyuTM ZaeT IMpevMymecTBa JdaxXe B 2 caydae, eclid ceTb CcTaHuum

COASPXKAT OKONo 2100 cTaHUuUN.

4. JlocTpOeHHe SasH AaHHHX

MH NPHUMEeHSsIeM AaJIrOPUTMH TUCCEeHOBOr'0 YyCpeAHeHUs AN [nocllegyiomero
UCNONb30OBaHNUA B Hadopax AaHHHX. [lpexae Bcero M pasjgennnv AaHHHe
Ha 4YacTH 10 O4HOM AJIA KaXAoro roga Bcer 3anucu. 3aTeM ospasoTanu
AaHHHEe 3a kaxasm roa. 35To [NO3BOJUN0 HaM HWCenoab3o0oBaTb UX B
UTTEPaTHBHOM pexrMe. [IoCcKoNbKY nepepasoTka AaHHHX 3a nepuoa ¢ 1956
no 1976 roa aAnsa 6acceyHa pexy YpalJl 3aH¥MaeT nopsigzka 2-3 AgHew, 2To
NO3BOJISEeT HAM BO3OGHOBUTH BHYMCIIEHHS], eClIM OHHU OSHIN [IPepBaHH, ses
noTepr MNpeHAYIX BHYMCJIIEHWH.
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C nenei pauvuoHaIU3aLHH BHMYUC NIEHUST THUCCEHOBHX NJiomager M MHCKJIIIYeHUs
NTOBTOPHHX BHYHCJIEHHMH NakeT oSpastoTKHM AaHHHX 3IaadyMaH TakK, YToSH IIPH
NnoBTOpPSAINMAeNCH KOHOUTYPALUUM CTaHUHUHM MOXHO GBJIO BOCNONLB30BATLCSH
PesyyibTaTaMM NnpeaHAyIMx BHYMUCIeHUH. [NakeT nporpaMMm 6HN co3aaH anAa
AOCTHUXEeHUA TPeX ueJeH. Bo-nepBHx, OH AOJIXeH pacoTaTb Ha
nepCoHaJIbHHX KoMl blOTEPAax. Bo-BTOPBIX, AOJIXeH pacoTaTb B
aBTOMATHYeCKOM pexmMe U HUCTIPaBJIIATE OMMEKH. Koraa BCTpe4YaeTCH
ommSka, OoHa AOoNxXHa GHTb paclio3HaHa W cAeJlaHO npegllioxeHue (@) ee
NcnpapBleHnM, Korga 2To BOSMOXHO. Bce noanporpaMMH oO6SmeaUHEeHH Apyr
C APYI'OM Ha AHCcKe nocpegCcTBOM 'OJIOBHOHM NPROCPAaMMEL 2Ta rnporpamMa
ynpapeJideT BCeMH AAHHBEIMH H HHPOPMALNEHA o BHITOJIHEHHNH Kaxaon
nognporpamMmel. Tak UM OGD&BOM,PW!VOAMH ns MoagyJiet He MoXeT O6HTH
SanymeH 40 Tex nop, noka npeguaymie MoAy A He 6HM 3apepmeHH
Snaronony4vHo. B TpeTbMx, nakeT AoJIXeH OHTb npocTHM B oSpameHny,
TAK YTOGH HEe MNMPHUXOIMUIIOCHh USMEeHATH NporpaMMH Mexay NnprMeHeHHUAMN.
MNakeT Cﬁﬂ#aCkTrxbl A2HHEX COCTOHUT M3 ABYX OCHOBHHX JacTem 1> BBOA4a
TOYEeYHHX H3MepeHHM M HUx AoGaBlIeHUs K [NIaBHOM Sade AgaHHBIX 1*3q€¥{HhD<

U3MePeHHN, N 2) HN3MeHeHHUs 6Gal3H AaHHHX MocJle NIomagHOr'c ycpeaHeHUS.

4.1 VnpapleHHe 6al20H aHHHX TOYeYHHX HIMepeHWH

ANAa XaXaor CTaHUMM AOJIXeH co3gaBaTbecs dann, cogepxamrmn HOBEE "
N3MeHeHHHEBIe AaHHHEe KkKaxXgHHr pas, Koraga n3MeHseTcHAa Gasa AaHHKRX.
NepBasi 3anuchb B <daniue, conepxameM . TOYeuHHe naMepeHns, nMeeT
Has3BaHHWe CTaHUIMWU M ee NoJIOXeHUe, onpeaelisieMoe MMpPpOTOoH n A[AOJNCOTON.
KpomMe TOro 3gech, HanpvMep, HCNONb3VIOTCSH cpegHeCyTOYHREe BeJIMYYHNHH
oCcaagkoB M CcpegHecyTOYHhHe MMHHUMaJIbHHEe M MakKCHMallbHHEe TeMnepaTypPh ¢
AaTH. 3anmMcy He oO6A3aTeJNIbHO AOJIXHH 6HTbh CAeflaHH B XPOHOJIO U1EeCKOM
Nnopsgke MY HeNpepHBHHMHM. 9TH $anfiH CTAHUMM NoAgBeprarnTcs ospasoTke
o nporpamMMe HaxoX4AeHHsT omMEOok AJis NPOBepkH pPa3MepHOCTH, HHTepBaJna
HN3MEeHeHHs1 U HEeNnpoTHUBOPEeYUBOCTH. Bce omM6GkM geTaljilbHO aHAaJNM3HPVYIOTCH,
TAK 4YTO OHU MOryT ©OHTH Jlerke JucnpapJieHH B nporpamMmMe npopepKkH
omHMSOK NPH NMOBTOPHOM 3alycke. OcTallbHHE ﬂtﬂDfTSabﬂﬂﬁ SaKaHYHNBaKTCH
coo6meHNsTMA o6 oSk ax, ecJin nporpaMMa OTHCKAaHNA OmMGoK He
NpoBepHuiia BCe $anJii CTaHUMUHA M eCllM UMeloTCH OmMHUGKH.
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Basza AaHHHX TOYeYHHX HU3MepPeHHrt COCTOUT H3 ABaxXaH o6breAWHEeHHHX
JMCTOB, CoAepXamMXcs B dalilax MnpsAMoro AgocTyna. JMCT COCTOUT U3
GJIOKOE MO OAHOMY AnNsl Kaxaoro AaHs [lepBast sanuce (3aronosBok) B
6NoKe CcoAepXMT 4daTy, J<ar Havana, yxas3aTenb (COoeAWMHSIomMI) Ha
cleaAyiomMy JIOUYeCKHM 3arofyioBok (B XPOHOJNOHMYECKOM Nnopasiked soka, ¢
vkazaTtenbp Ha neppyiw JIOrrMvyeckKkyr) 3anucsh cTaHUHUU B 6ok e.
OcTaBIMecCst 3alMCH B SIOKe NpeACTaBASIOT BCe ToOYeYHHe - U3MepeHHUs,
nposefgeHHHe B 2TOT AdeHb. Kaxanass 3anucshb B 6JIoK e cCoaAepPXUT
HMASGHTHOUKATOP CTAHUUM (OSBeAMHEHHYI0 ABOMYHYI0O 3Aanuch LeJIhx uypuces,
oSo3HavaKmMx IMPOTY MU AOJroTy), A[aHHHe U rnepexod K clleayiomen
JIOrMvecKkom Salucu. Tak M O6pa30M, xoraga OKa3uBaeTCH, 4TO
HMOSHTHUOUKATOP Nnepexoda 3alucHu coenajgaeT Cc HASHTUPHUKATOPOM AnsA
BCcero 6loka, TO onpefenseTcsi KOHel G6Joka (xoHel AgaHHHX Aanst
paccMaTPUBaeMHXx CyTokK). dNnar o6pacoTKH yxasf:xsae’r Ha ToO, IpoepeJgeHa
N 4ansa AaHHOrO 6J10ka oSpadoTka AaHHHX WM HeT UM Ao6aBileH JIM OH K
NpocTPaHCTBEHHO YCpeAHeHHOH alde MAaHMHuX. OH [MpHUHHUMaeT 3Ha4YeHue
"HoBRM"”, KOrga AdaHHHe B 6/0Kke AOGaBJIeHH WM H3MeHEeHH, W 3HavYeHue
“cTapun”, Kkoraa SJI0K SH HICnoJb30BaH ans BHYHCJIEHUA
NpoOCTPaHCTBeHHEX CpeAHMX AJA cllegyiomer 6asH AdaHHEx. JaHHHEe 3AanMcH
B 6noke sanucéﬂu B nopsigke, onpefenseMoM Hx IMPOTOM U AOJIOTOW.
9T1T0 YynpomaeT NOUCK 3anucH npm crnpasneHnH ' n nosepoJisieT
NASHTUOHMLHMPOBAaTDL Kax4gyln KOMGUHALMIO CTARHUUY eAUHCTBEHHHM CIrIocCoO60OM.
NMopsigoxk He sABNSAEeTCHA CymecTBeHHHM ANst neher UageHTHUSHMKauMM ceTH 4O
Tex Nop, nNoka IopsaaAck B 2 UeJIoOM coxpanﬂe'rcﬂf MaxcuManesHas AaJrHa
dana B oSbeAMHEeHHOH 6Gal3e ¢ IannucsaMHM AJIMHOK no 4 2 G6anTra. paBHsieTcs
4294967296 3ZanUCHAM, YTO AOCTATOYHO AN JIOSHX NpakTHUYeckux nenen (B
cnyvyae 100 pasoTammx CTaHUHUM eXeaHeBHO Ui 101 3anucu B Sl0K e,

9TO NO3IBOANAEST XPAaHWUTBL MHOPOPMALIMIC 3a 116425 JseTD.

HoBHe afaHHHe Nerko AoGaBISAIOTCS X SUHUIeCKOMYy KOHLY 6a3SH . AaHHHX

TOYeYHHX U3MepeHHH. CHHU HaxogsaT1TcA npy  YTeHUMH oOTAelIbHBIX danJyioB

CTRHLUVMH M COOTBEeTCTBYKIHME CBASHK HM3MEeHSAITCA MNpU  BKJIIOYeHHUHM HOBHX

AaHHEX B JNOrMYeCcKoM nopsigke. Ecnu nonyyvaemasi 6as3a AaHHBEX He

CoOAepPXUT AaHHHX A4Js KakKOW=JINMG6O CTaHUHWM 3a Kakon—TO AeHb, TO CBA3U

HUBMEeHSIOTCHA Tak, YTOGH OSOHUTH COCTBETCTBYIOIVYVIO 3alHUCh M TakMUM OSGpal30oM
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UCKIIIOYUTE 2anuUchk H3 JIOCrMYeckor nocaegoBaTellbHOCTU. [Tockonbky
JIOrHYeCKH CBA3aHHuHe 3anM1cu MOryT SHTbh PUSHUYECKH He
nocnegoBaTelIbHEHMH, olepally Ha AMcke MOoOryT SHauvuTeJJlbHO SamMeanAaATb
nNpeoSpa3oBaHue AO3aHHHX B Gasy AQHHBIX TOYeYYHEIX N3MepeHny.
Peopranmusaumus 6asH C TeM, YTOGH <¢HU3HUYecKkas nocjiefoBaTellbHOCTL
3anucey B danne cTaja ToM Xe YTo MW JIornyeckas, npnBognT k
HOQHG&OBBT‘GHbHOMY A[AOCTYNY JOrM4YeCKy CBSA3aHHHX 3anmMcer B 2 Opouecce
pPasoTH. B To Xe BpeMsi nepe3aninuch BOCCcTAHaBIMBaeT MepTBHE 06JacTH,
ocTaBmMMecCsT OT OTCYTCTBVIOIMx 3anrcer. [locneaocBaTeNIbHEM 4OCTVI anc-=
KOBOr'Q KOHTPpOepa HCKJA4YaeT JIMIHWe "AepraHusy’ roJIOBKM Ha Agucke B
crnyvyae HenocleAoBaTellbHOH VYIIakKOBKHM 3anuceH. ANbTepHaTHBOHM JIMCTHHIY
CBA3en Ha AgHcke sBIsAeTCs JIMCTHUHDI CBA3e B NaMATH, ecJyn KOHe4YHO
MMeeTCsl 4OCTAaToYHast naMaTbh. Ansa MaleHx KOMILIOTEPOB 23TO0 HeBO3MOXHO.
HcnonbzopaHne PAM auckoB ycTpaHsieT NPOSieMH, CBR3AHHHE C HN3HOCOM

roJioBoOk M 3agepXkamMy BBOda M BHBOJAA HMHPOPMALMNA.

4.2 OnucaHMe SasSH AaHHHX Noche NAomagHoOro ycpeagHeHUs

OTAeNnBEHEM AWM NPAMOrO AOCTyNa SanucHBaeTcess 4N yopPegHeHHHX o
nnomaay AaHHHX B Kax4oOM M3 HMHTepPecyiomMx Hac SacceHHoOB. Kaxamm 6J10k
CYTOYHEX SanUced B 63a3e TOYeYHHX JaHHHX COOTBeTCTBYET CYTOYHOM
ZanmMcu B damie Ansi SaccerHa. 3SPPeKTUBHOCTE B pedak TUPOBaHUH
naomagHex 6a3 4gaHHeEx oSecrnevyBaeTcs cneavlonmm YCJIOBHUSAMHAL 1>
O6pasSaTHBAKTCS TOMBKO S6JIOKHM (4aHHHEe) ¢ HOBHMHM HWIM  US3MEeHeHHBMH
AaHHHMH, 2) THUCCEeHOBH Beca AN MNOBTOPSAKIMXCS KOHIUIYPalLHH CTaHUUMN
OTHCKHUBAKTCH, & He BHYHUCHISKTCA MU 3D TUCCEHOBH Beca 4is HOBBHIX
ceTer BHYUCISIOTCS J3¢Pek THBHO. Baza AgaHHHX TOYe4HHX U3MepeHHun
CKaHUpyeTCcsi NyTeM NPoOYTeHHUs Kaxaoro snoka. Eciam 6ok vMeeT  Quiar
“cTAape'', OH nponyckaeTcss ¢ YUTALTCH cneayiomn 6J10K <no
orJaBJIeHNIO), HCKJoYasi JIMIMHMKM cYeT M BBO4 AaHHEX. Ecam 6ok mnmeeT

anar “HOBHM', TO 3IaAMMCH B GJIOKEe BBOASITCS M O6PAGATHRAITCS.

B kaxaoM Tune 3anucu <{(ocaaky, MHMHHUMAJIBHEEe WM MaxkcHMalibHbe

TeMnepaTypH BO3AYXad pasoTanmme CTaHUMH HCTIONB3YIOTCS AnA
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NoOCTPOEHUsST HASHTHUSHKATOPA ceTH NnyreM o6breauHeHHUA HAeHTHUOHUKATOpOB
CTAHUMHK B nopsgke, B KOTOPOM OHMH SUTCYVPUPYIOT B JIMCTHHIe. NMockonbky
NOpPsIAOK 3arnvcey caMocorJiacoBaH, JiiGasd rpynna cTaHuuy &yaeT nMeTb
TOT xe nopA4ok, B KOTOPOM rapadTpoBaHa eANHC TBeHHOCTh
HUASHTHUSHK ALIMM KaX4o¥ ceTH No Mepe ee BHYHCIIeHUS M 3anHuMcHy, Tak “TO
OHa B JdalbHermeM MoXeT GSHTh BH3EBaHa IO HWMEeHHM BMeCcTO NOBTOPHOI'O
BHYHCJIEHUA. [lo Mepe BHYHUCIEHUSA N HUCIIOJNB30BAaHNA BCex THNCCEeHOBHX
BeCOB ANnA pal3JInYHBEX ceTeyn, OH!:‘I 3anucHBaKwTcA B OTASNLHOH Gagzge
HMHAEeXCOB B BMAe TaGIUUbeL B cpoiow o4Yepenb HMHAEKCH B COOTBeTCTBUH CcoO
crnneuralJibHeEIMM K OJaMH BHYHUCHAKTCST NO CeTHU HWASHTHUIUKATOPOB. o710
oSecnevrMBaeT GHCTPHM TIOMUCK THNCCEeHOBHEX BecoB Al KaX4doH ceT|,
naserasi rpocMOTP AJIMHHHX 3anvcey B JIMHEeMHOM NoOHMCcke HyxHow ceTH. [lo
Mepe HCNOJbL30BAHUSA 6a3hH AAHHHX, YMCIIO PASJIMYHEX ceTeM BO3pacTaeT,
nmomagHoe ycpeaHeHHWe CTAaHOBHUTCSA 6aollee 2¢Pek TUBHHM, NMOCKONbKY
MHOI Hé CeTH NOBTOPAITCHA H ‘ pPacYUTHBAaAKTCHA JIMIIE HOBHE K OHDUT ypaL .
KoHevHO 2TO 3aBUCHUT OT TOI'Q, Kak CHUIBHO CeTh CTaHUMK MeHsIeTCsl oT
OoAHOI'CO BHYHCIIEHWSA K APYTrOMY. [lo Mepe AoCCTUXEeHUSA MakCHMaJIbHO
BO3MOXHOI'o 4YucJia ceTer JdJdTo onpeagensaeTcs BOSMO)!G:IOH BeJIMYHHOH

Arckad, cTapHe cCeTH CTHUPAaKTCs M 3aMeHaITC HOBBMU.

B cuny TpPeGOBaHUM K MNaMATH, e XPaHATCcS TasJuUH Becos, LHAGPOBHE
KapTH M NPpOMeXYyTOYHHe NnepeMeHHHEe THCCeHOBRX MHOIMOYT OJIBHHUK OB, He
BCerga yaaeTcs XPaHUTb UNPPOBYI0O KapTy B INaMsTH MAamMHEH @ BO BpPpeMs
BHYHCJIIeHMH. OHAa MOXeT SaThk 3anucaHa Ha AUCKe U [MPOYMUTHBAaTLCH pPHAa
3a paAOM Korzga o9To TpestyeTcsi Bo  Bpemsi BH‘IMCJ’!QHHH}. NMosToMy
oSpataTHBaeTCH JIMMb HECKONbKO CTaHUMM WU YOIJIH MHOrOYroOJIbBHHUKOB
XPaHATCA B NaMATH A0 YTEHHUSI XapTH K onpedelieHHusa NepeceyvYeHuH
SaccerHa C MHO'OYTONBHUKOM. BHYMCIIeHHMsI MOryT G6HTb YMeHbIleHH npH
vyeTe nopsgka o6pasSoTkM cTaHuMK. llockonbky AN NA@HTHUOHMKAaUMHM CeTH
NopaAAOK CTaAHLUMM B CYTOYHOM GJIOKe 3anucewt He ¢HUMeeT 3HaveHHus o
Mepe TOoro xKak OH #fBMsieTCs CaMOCOrJJacoOBaHHEHM), CTaHLHNH CHavaJia
BH3HBAWOTCHA NC IMPOTe M 3aTeM Mo goliroTre. Tak 4vTo $N3NYecKky SIIN3KOo
PacCnoJIOXeHHHEe CTaHUMM SAlNMCHBAROTCSH MAKCHMAJBHO GJIM3KO. YacTO

MHOI'OYI'OJIBHHUKH OTHUX CTAaHUNHA PacrnoJyiOXeHH BMecCTe B panioHe
IUSPOBOM KapTH. Bcst kapTa He AoJixHa BBOAUTLCA AJA onpeagesnieHnus
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nepeceYeHUn 6GacceyHa cC MHOr OYT OJIbHUK aMH, rnosTomMy BO3HHUKaeT
AallbHeymee coKkpameHHWe BHYMCIeHHMH, YTO VYMeHbIEaeT YUCIO o6pameHHy
THINIA BBOA-BHBOA. ANBTEePHATHMBHO KapTa MOXeT OHTh onpegejeHa B
TepPMHMHax AOCTATOYHO SOJNbIMX PpasMepoB ss4veek (2kM Ha 2kM [l Ypana u
ikxM Ha 1 KM Ans1 GaccerHa peky 29Mcad). Tak YToO kapTa SABISeTCS
AOCTATOYHO MAJIOH, YTOSH NoMemaTbCH B NaMsATH. oTa npoueaypa

ABNSAETCSH SHCTPONM M OHA UCNONBIYyeTCS.

B npouecce HW3MeHeHUs MPOCTPaHCTBeHHO VYCPeAHeHHOM 6as3H JgaHHBX
XaxgeM 6ok B 2 Gaze AgaHHHX TOYeYHHX HWSMepPeHMH oTMeYaeTcs Kak
“cTapai'’. CllegoBaTellbHO OH He o6tpastaThHBaeTcs B nocJjeayiomix
BHYHMCIEHSAX 40 Tex INop, Nnoka He AoGaBisTCs HOBHe WM Apyrue

AdaHHHEe.

5. [porpamMHoe oSecnevdeHuve

B kxavecTBe npuMepa NpHUBegeM ONUCAHHEe HCMNONbI0OBAHUSA UIJNOXEeHHHX BHIE
Meﬁaos B NPUIIOXeHMH K ©SacceVHaM pek VYpana M OMee. - [Ipouegypa
HUCNOJIb3YyeT NpPorpaMMH, 3anucaHHee B [IpunoxeHnu Anst nNepcoHaJNbHHX
KOMINbOTEePOB. CHavana 22-JleTHHe CYTOYHHEe daHHHe 3a nepuoa c 1956
no 1976 ¢ 58 MeTeTOPONOrMYEecCKkMX CTaHUMA B GaccerHe VYpanma KM ¢ 31
CTAaHUMM B GaccerHe pexu OMGa 3anucaHH B 22 damjilax nNo ogHOMY  ANst
Kaxgoro roga 3anncHu. Kaxgur <$ann vUMeeT mMep 1977.Z1FP. Hanpumep
AaHHHe 3a 1955 roa c 58 +31 cTaHUMK 3anucaHe B $anye 1955.Z1P. >T™Hn
$anNH paclnojlaralTcsi B NaBHOW AMPEKTOPUM KOMINbioTepa Ha aucke  D.
3aTeM, SHNKM Cco34aHH danikH, cogepxalme BCe MASHTHUOHKATOPH CTAHUMHM H
NONOXeHUsT AJNIST OTUX ABYX 6acceVHoB noa mmgpamu STNLIST.URA M
STNLST.EMB. Beuiy Takxe co34aHH HMCXOHHE BepcHUM BCceM 6a3H  AaHHEX
nJomaHHx ycpeaHeHur ¢ mmdpamu URABGL.PRV M EMBO1.PRV »n manne
MHOOPMALIMOHHEHEe <$aun BSNNM (no ogHoOMy M3 GaccenHa pPekH Ypan M U3
sacceyHa 3M6ED AREA.URA, AREA.EMB, LENGTH.URA, LENGTH.EMB. o™
MalleHbkUe <GaWild ONMUCAaHH B KOMMEeHTAapHsxX K NnporpamMMaMm B [IpUIOXeHMnsIx.
Mpouegypa B [IpunoxeHsun A OVERNITE.BAT ucnogb3cBajiack AN pacoTH C
nporpamMort REDUCE.BAT B npunoxeHHMH B cHavana Aanst Vpaja M 3aTeM B
_15_



MMpyunoxeHnn x 2M6Ge. Bce nporpaMHoe oGecnevdeHWe HaxodUTCH Ha Avcke D

B AvpekTopnu PROGRAMS.

REDUCE.BAT B IlpuaoxeHyu B HCNONbL3yeTCH AN MNOCTPOEHUA CcpegHux Mo
nnomagrd MeTeOPOJICITMYeCKHUX AAaHHHX IO CPYINnaM OTAeNbHEX CTaHuM| 3a
KaxasM o UCTOPUYECKOM 3anucH. 3Ta npoueaypa  HUCNolb3yeTcs  Ans
pPacoTH C nporpaMMaMHM, KOTOPHE WCIOJNbIVIOT MeTOoAHMKY, ONHUCAaHHYI0 paHee
B pazgesyiax 3 M 4, TMOBTOPsiA pacoTy MNporpamMM noclhegoBaTesibHO 3a
Xxaxae rog. OHa HavuMHaeTcs C NocTpoeHus danna  “DATALIST", kxoTophHH
ONUCHBAaET HNMPPH SANAOB BCeX HASOPOB MeTeopoJIorU4eCcKMx AaHHHX.
3aTeM ANA KkaxAoro roga HMCTOPHMYeCKOH 3anMcy 2Ta npoluedypa BHSUpaeT
CYTOYHHE AaHHHEe AJA BCeX CTaHUUM, OSBRBIAA 3TOoT rogd B @ $aue H
ucnone3ys npofpaMMV PREPYEAR.FOR, B nﬁunoxeﬂnu C. 3Bartem oTa
nporpaMMa rnpoBepsieT BCe @il MEeTEOPOJIOMYeCKMX JAaHHHX C  LeJbio
NpPOBEePKH OYeBHAHHX OmMMSGOK M HCNONb3ys nporpamMy ERRCHTCK.N14, B
NMpunoxeHun D. BaTem no nporpamMe PROVSNAL.N14 npeo6pas3yioTcst BCe
MeTecopol/ioruYecke AaHHHEe B 6Ga3e JaHHHX TOUYEeYHBX U3MEepPeHHUH, CM
NMpnnoxeHne E. fanee npeosSpasyeTcs Ga3a fAaHHHX TOYeYHHX N3MepeHun,
TAaK 4YTO nociledoBaTellbHHM AOCTYI TakXe oseclevnBaeTcs B JIOCHYeCcK o
noclnegoBaTeNbHOCTH no nporpamMme REPACK.N14, MpunoxexHune F.
Ox oH4YaTellbHO, npoueaypa REDUCE. BAT pedak TnpyeT 6asy
NPOCTPaHCTBEHHO OCPeAHEeHHHX AaHHHX [No 6ase AAHHBIX TOYEeYYHEX
HU3MEePeHHH C MHCNOAbL30OBaHMEM THUCCEeHOBHX Becoa.éuqucnﬂemux no mepe
HEeOGXOAMMOCTH H HCHOJNBb3YA JIM60 NporpaMmy DISAVURA.N14 <ansa
SaccenHa VYpaja) guéeo DISAVEMB.N14 dJ(ons oSacceptHa SMGED. O6e OoTH
NPOrpamMMu GHIIM CO3AaHH PaHee NyTeM MCINONb3OBaHMS NIABHOO JIMCTHHIA
DISAVMET.SCR, B IMpunoxeHn G, B npouecce pascoTH NnporpamMme
PRDSAVMT.N14, B [IpnaoxeHHUH H.

6. 3axkmoveHne

B Taénnue 1 ang SaccerHa pPekMu Ypan M Tasnmue 2 ansg 6SaccepHa pexy
OMSH WIITIOC TPUPYETCS HalM4ue AOCTYINIHOM HWHGOpPMALMM ¢ 58 WM 31
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MeTeopOoJIOr UMeCcK Ux CTAaHLMWH, K oTopas BK JII0MaeT cpeAHeC YTOUHHEe
MakCHMaJIbHHE M MUHHUMAJIbHHE TeMnepaTyPH M BeIXWYMHH OcafkoB C 1955
no 1976 rr. AnvHH 3anmucy B Tacdauuax 1 1 2 BHYUCHEHH A4S Kaxgoro
roga 3arucu NnyTeM JefieHUs 4YMclia AHeH $daKk TUYECKH AOCTYIIHHX AAHHHX
Ha Kax4ao# CTaHUMM Ha YHMCJIIO AHer B rogy <(MTOSH NOIIVYUTBE BeJNHUYHUHY
CTaHUHUH-JIeT ANl K2XAOHU CTaHUMM) M CYMMHUPYS UX 110 BCeM 58 wnnm 31
CTaHLU MM, COOTBEeTC TBEHHO. Jlerxo yBUAETH, 9T 1955-~-59 rr.
npeaAcTaBISAIOT NMepHoa 6Qllee HU3KMX NMJIOTHOCTEeX 3anucHu AN OGOHUX
SaccerHOB M noclle 1959 o6a 6GacceyiHa UMerT -6ojlee WU MeHee
CTAGHUNBHYI0O Ce€Th CcTaHUMKM (BO3MOXHOE MCKIIIOYEHHEe CcoCcTaBJIAEeT 1966
roa). lMepruoad 1960-65 B SaccerHe pekH Ypan v 1971-1976 B SaccernHe
PekKM OM6a Takxe NpeacTaBisioT CoSoH Neprnodi SYHKUMOHHPOBaHUSR 6oJlee
IJIOTHOM ceTH CcTaHuMK. B nepuoa ¢ 1966 1o 1970 roag os6a SacceHrHa
MeJI 60JIe€ HHUIK VIO IIJIOTHOCTE CeTHU CTAaHUMHM NO CPaBHeHUIo C rogaMm A0

M TI0CJle DTOoro nepHoaa.
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Tasarua 1. KonudecTBO CTaHUMH~-/IeT B 3alHUCAX MeTeopo—

JIoruyYeckx napaMeTpoB AN GacCerHa pexyn Ypan

'oa MuHuManesHast MakcumasibHasi Ocaaxu
1955 18.7 18.6 18.8
1956 20.2 20.2 28.2
1957 21.@ 20.9 21.0
1958 21.8 21.8 21.8
1959 26.64 26.8 27.4
1968 33.3 32.4 34.4
1961 31.6 29.7 31.7
1962 33.1 32.2 34.4
1963 34.2 33.6 4.3
1964 32.6 32.4 . 32.5
1965 33.8 34.0 4.0
1966 26.7 26.7 26.8
1967 28.7 28.5 28.7
1968 9.5 29.4 29.6
1965 29.4 29.4 29.2
1972 29.3 29.5 | 29.5
1971 30.8 30.8 30.8
1972 30.8 30.8 30.8
1973 30.6 38.6 30.6
1974 29.8 29.8 29.8
1975 30.3 30.4 38.3
1976 30.6 30.6 30.5




Tasnuua 2. KonnvecTBO CTaHUMHM-IIeT B 3AalUCAX MeTeopo—

JIOrUYecKkmx napaMeTpoB ANl 6accerHa pPekn 3mMsa
o MuUHHUMaNBLHas MakcumasnbHas Ocagxu
1955 11.9 11.8 12.0
1956 12.9 12.9 12.9
1957 13.6 13.4 13.6
1958 14.1 14.1 14.1
1959 14.9 14.9 15.4
192460 15.7 15.6 16.7
1961 15.4 ig.@a 15.6
1962 15. 6 15.9 16.7
1963 16.5 15.9 16.5
1964 1S5.1 i5.8 15.1
1965 16.4 16.6 146.6
19466 13.8 1Z.8 13.8
1947 14.8 i14.8 14.8
1948 15.6 15.6 15.8
1949 15.5 15.5 15.4
197a 15.7 15.8 15.8
1971 16.9 16.7 16.9
1972 16.9 16.9 16.9
1973 17.8 17.2 17.@
1974 16.9 16.9 16.9
1975 16.4 16.4 16.4
1976 16.6 146.6 16.6
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Appendix A

@ECHO OFF

REM OVERNITE.BAT by TECII, 21 June 1990, TO run REDUCE.BAT for both the Ural
REM and the Embe river basins.

REM

SET D=D

SET P:=D

SET N-URAL

CALL /P/:ROGRAMSEDUCE

IF EXIST ERROR.INT GOTO ERROR

SET N-EMBE

CALL /P/Z:ROGRAMSEDUCE

IF EXIST ERROR.INT GOTO ERROR

GOTO END

:ERROR

ECHO Error reported, OVERNITE job aborted!
:END
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Appendix B

@®ECHO OFF
REM REDUCE.BAT by TECII, 2f June 1990, TO construct areally-averaged daily
REM data meteorological DATA from groups of individual station files, one group
REM for each year. Runs programs ERRCHECK, PROVSNAL, REPACK, and DISAVXXX in
REM stages so that IF interrupted, NOT all is lost. Restart requires
REM eliminating 19??.ZIP files already processed.
REM
/D%
CD N/
IF EXIST ERROR.INT DEL ERROR.INT
DIR 197?.2IP | SORT > DATALIST -
:LOOP
ZP/Z:ROGRAMSREPYEAR
DIR MRx.DAT | SORT > PROVSNAL.LIS
/P/Z:ROGRAMS\ ERRCHECK
IF ERRORLEVEL i GOTO ERROR
ZP/Z:ROGRAMSROVSHNAL
IF ERRORLEVEL {1 GOTO ERRCOR
ZP/Z:ROGRAMSEPACK
IF ERRORLEVEL { GOTO ERROR
ZP/:ROGRAMSISAV/N/
IF ERRORLEVEL 1 GOTO ERROR
DEL ».DAT
IF EXIST DATALIST GOTO LOOP
GOTO END
:ERROR
ECHO Error reported, DATA reduction aborted!
COPY BSNNM. ERRORINT
:END
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Appendix C

PROGRAM PrepareYearsData
IMPLICIT NONE

INTEGER I

CHARACTERM2 L

LOGICAL NothingLeft

OPEN(UNIT : i, FILE = ‘DATALIST’, STATUS = ‘OLD’)
OPEN(UNIT = 2, FILE = '‘DATALIST.NEW’, STATUS = ‘NEW’)
DO 11I=1425
READ({4, 2) L
WRITE(2,2) L

2 FORMAT(A12)

i CONTINUE
READ(4, 2) L
L(9:9) = °.°

CALL SYSTEM(’PKUNZIP °’ // L(1:4))
CALL SYSTEM('RENAME .’ // L(3:4) // ' w.DAT’)
NothingLeft = .TRUE.
3 CONTINUE
READ(, 2, END = 4) L
WRITE(@2,2) L
Nothingleft = .FALSE.
GOTO 3
4 CONTINUE
CLOSE (1)
CLOSE (2)
CALL SYSTEM('DEL DATALIST")
CALL SYSTEM{'REN DATALIST.NEW DATALIST")
IF (Nothingleft) CALL SYSTEM('DEL DATALIST’)
END '
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Appendix D

aqgaoaaaogaaaaaaaaaaaaaaoaaaagaaaaaaaaaaagaaa0a0a0a0Q0a0Q0a0aaga0a0a0aq00000000000

PROGRAM ERROrCHECK

Updated by TEC II 28sep88, 260oct88 (for PC)

This program is for use in procedure FORECAST.BAT. It checKs all
provisional met. files for obvious errors. Messages are printed

as errors are found. All data is tested andg, at the end, if any errors
have been found, the procedure terminates with an error condition.

This program reads the file: BSNNM. and updates it; all forecast
pPrograms do the same with the exception of optional modules.

This file is not to be disturbed by the user as it exists only for

the purpose of each program Keeping track of what other programs have
been run as well as to reference specific basin information.

It is a formatted direct access file with 13-byte records (the last two
bytes of each record are a carriage return & line feed) and its
contents are as follows:

ist record: (FORMAT: Ail)
Name - basin name, left adjusted, in all upper case.
end record: (FORMAT: 213, A4, 1X)

# # switch

I Y | -

1 j lake precipitation computation switch:

] "BASH" => estimate over-the-lake precipitation with

| land depths

i *LAKE" => estimate over-the-laKe precipitation directly

| from nearbdy gages (subbasin "O" file)

| program designator number; each program has its own and
places it in BSNNM. so programs can check for proper

sequence
number of subbasins in basin

|
|
|
|
|
|
|
|
|
The remaining records are filled in during a forecast session and are
rewritten by the programs only. They have no meaning after the session
is over. Each record is a date (day, month, year) in the format:
2I3, 1I5.

3rd through 9th records: (FORMAT: 213, 15)

3rd record: base date (see PROVSNAL.NI4 and REPACK.NI4)

4th record: provisional data end date

5th record: forecast end date

6th record: plot start date

7th record: date of earliest new data since WATOUT.NI4 last run
8th record: date of earliest new data since LUMPSTOR.NI4 last run
9th record: date of earliest new data since CMOFPOSR.NI4 last run

This program reads the list of files to check as PROVSNAL.LIS; this

contains the full file specification of each file to be opened and read

by this program. Each record of PROVSNAL.LIS should contain one file
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specification (filename) left-adjusted in the record, not to exceed 80
bytes.

aaaQa

¢ THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND INTEGER
¢ CONSTANTS! SELECT THE "/T" SWITCH ON THE LAHEY FORTRAN COMPILER!
¢

IMPLICIT REAL (A - H, J - 2)

IMPLICIT INTEGER (I)

REAL Lat, Long

INTEGER Tmax, Tmin, Precip

CHARACTER»80 M$, Names$x80, File Ids3, Sta_ID_No#15, Lakexi0O
CHARACTER»9 Over_The_Lakes4, CrLix2, Bn$s3

COMMON / LaKNam / Bn$

CrLf = CHAR(13) // CHAR(\10)
OPEN(UNIT = 4, FILE = ‘BSNNM.’, STATUS = ‘OLD’,
+ ACCESS := '‘DIRECT’, RECL := 13, FORM = 'FORMATTED’)
READ(1, FMT = 1000, REC = 1) Lake
1000 FORMAT(A10)
Bn$ = Lake(1:3)
READ(1, FMT = 2000, REC = 2) iNSB, iD, Over_The_Lake
2000 FORMAT(2I3, A4, 1X, A2)
READ(1, FMT = 3000, REC = 3) iD¢, iMc, iYc
3000 FORMAT(2I3, I5)
CLOSE (1)
CALL Sort ! Read in and sort the MASTER station list
CALL DateSequence(iDc, iMc, 1Yc, iLast_Date) ,
iNoFiles = O '
iErr_Total = O
OPEN(UNIT : {, FILE = ‘'PROVSNAL.LIS’, STATUS = 'OLD’, ERR = 334)
222 READ({, 1002, END = 999) Name$
1002 FORMAT(A80)
I = istrLen(Names)
IF (I .EQ. 0 .OR. Name$(1:) .NE. 'M’) GOTO 222 ! skip
Names$(9:9) = ‘.’
File_ID = Name$(1:12)
IF (File_ID .EQ. ‘MOOOOOOOQ.PRV’) GOTO 222 ! skip
iErr =z O
OPEN(UNIT = 2, FILE = Name$, STATUS = ‘OLD’)
iNoFiles = iNoFliles + {
READ(2, 1002) M3
I = iStrLen(Ms)
CALL Header_Format_Check(I, M$, File_ID, iErr)
READ(M$(1:28), 1004, ERR = 20) Sta_ID_No, Lat, Long
1004 FORMAT({X, AT, 2F10.0)
20 CALL Station_Check(Sta_ID_No, File_ID, iErr)
CALL Lat_Long_ChecK(Lake, Lat, Long, File_ID, iErr)
CALL Lat_Long_Compare(Lat, Long, File_ID, iNoFiles, iErr)
CALL LatLong_Chk(Lat, Long, File_ID, Sta_ID_No, iErr)

iLine = 1§
111 iLine = iLine + §
READ(2, 1002, END = 99) M$
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I = iStrLen(M$)
CALL Data_Format_ChecKk(I, M$, iLine, File_ID, iErr, iDate_Err)
READ(M$(1:23), 1006, ERR = 30) 1D, iM, 1Y, Tmax, Tmin, Precip
1006 FORMAT(213, 15, 3I4)
C
¢ If there are no problems with the format of the date, check the date.

(o
30 IF (iDate_Err .EQ. O0) CALL Date_ChecK(iD, iM, iY, 1Yc, 1iLast_Date,

+ iLine, File_ID, iErr)
IF (File_ID(1:2) .EQ. ’‘M0O’) THEN
CALL US_Data_ChecK(TmaXx, Tmin, Precip, iLine, File_ID, iErr)
ELSE
CALL Can_Data_ChecKk(Tmax, Tmin, Precip, iLine, File_ID, iErr)
ENDIF
GOTO 111
99 CLOSE (2)
iErr_Total = iErr_Total + iErr
PRINT 1008, File_ID, iErr
1008 FORMAT(1X, ’‘File ’, A13, ° has‘, 16, ’ errors., /)
GOTO 222
999 CLOSE (1)
IF (AErr_Total .EQ. 0) GOTO 333
998 OPEN(UNIT = 1, FILE = ‘BSNNM.’, STATUS = ‘OLD’, ACCESS =
+ ‘DIRECT’, RECL = 13, FORM = ‘'FORMATTED’)
WRITE(l, FMT = 2000, REC = 2) iNSB, 0, Over_The_Lake, CrLf
CLOSE (1)
CALL EXIT(1)

334 WRITE(S, 1501)

1501 FORMAT(1X, 'PROVSNAL.LIS must be present for processing by’,
+ ’ ERRCHECK.’)
GOTO 998

333 OPEN(UNIT = i, FILE = “BSNNM.’, STATUS = "OLD’, ACCESS
+ = ‘DIRECT’, RECL = 13, FORM = 'FORMATTED’)

c ™" = designator for this program.
WRITE({, FMT = 2000, REC = 2) iNSB, {, Over_The_LakKe, CrLf
CLOSE (1)
END
SUBROUTINE header_format_check(i, m$, file_id, ierr)
This routine checks that the provisional met. file header has

the proper line length and that there are entries for station
identification number, latitude, and longitude.

aaaaa

IMPLICIT REAL (a-h,J-Z)
IMPLICIT INTEGER (1)
CHARACTER%(x) m$, file_ 1d3

IF(1 .GE. 28) GOTO 10 'header must be at least 28 spaces to
PRINT 1004, file_id !laccomodate iX,A7,2F10,0 format.
1001 FORMAT(1x, ‘File ’, ai3, ’ has a header of insufficient length.’)
ierr = ierr + 1
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10 IF(ms(1:1) .EQ. ’ ‘) GOTO 11
PRINT 1002, file_id
1002 FORMAT(1x, ‘File ’, a13, ’ has an incorrectly formatted header.’)
ierr = ierr + { :
11 IF(m$(2:8) .NE. "’ ) GOTO {2
PRINT 1003, file_id
1003 FORMAT(ix, ‘File ’, ai13, ’ has no station identification number.’)
lerr = ierr + ¢
12 IF(m$(9:18) .NE. * Y GOTO {3
PRINT 1004, file_id
1004 FORMAT(1x, ‘File ’, ai3, ’ has no latitude.’)
ierr = iferr + 1
13 IF(m$(19:28) .NE. ’ Yy GOTO 14
PRINT 1005, file_iad
1005 FORMAT(1x, ‘File ’, ai3, ’ has no longitude.’)
ierr = ierr + 1
14 ibad = O
DO 20 ik=2,8
ii = ICHAR(m$(iK:iK))
IF(i1 .GE. 48 .AND. ii .LE. 57) GOTO 20
IF(11 .GE. 65 .AND. i1 .LE. 90) GOTO 20
ibad = ibad + 1
20 CONTINUE
IF(ibad .EQ. 0) GOTO 15
PRINT 1006, file_id
1006 FORMAT(x, ‘File ‘, ai13, ’ has an invalid station identification’,
+ ’/ number.’) ’
ierr = ierr + ¢
15 ibad = O
DO 21 1Kk=9,18
11 = ICHAR(Mm$(1K:iK))
IF(1i .GE. 48 .AND. ii .LE. 57) GOTO 21
IF(ii .EQ. 32 .OR. 1ii .,EQ. 43) GOTO 21
IF(1i .EQ. 45 .OR. 1ii .EQ. 46) GOTO 21
ibad = ibad + 1
21 CONTINUE
IF(ibad .EQ. O0) GOTO 16
PRINT 1007, file_id
1007 FORMAT(1x, ‘File ’, ai3, ’ has an invalid latitude.’)
ierr = ierr + 1
16 ibad = O
DO 22 1K=19,28
i1 = ICHAR(M$(1K:iK))
IF(i1 .GE. 48 .AND. il .LE. 57) GOTO 22
IF(ii .EQ. 32 .OR. ii ,EQ. 43) GOTO 22
IF{(ii .EQ. 45 .OR. 1ii .EQ. 46) GOTO 22
ibad = ibaad + {
22 CONTINUE
IF(ibad .EQ. 0) GOTO 17
PRINT 1008, file_id
1008 FORMAT(1X, ‘File 4, ai3, ’ has an invalid longitude.’)
ierr - ierr + 1
17 RETURN
END
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SUBROUTINE station_checK(sta_id_no, file_iq, ierr)

This routine checks that the met. station file name 1is
consistent with the station id contained in the file.
Each station must also be comprised of exactly seven
alphanumeric symbols, no spaces.

acgaaaa

IMPLICIT REAL (a-h,j-2)
IMPLICIT INTEGER (1)
CHARACTER#5 sta_id_no, file_id3

ivad = O

DO 10 iKk=4,7 "

i1 = ICHAR(sta_id_no(iK:ik))

IF(ii .GE. 48 .AND. ii .LE. 57) GOTO 10
IF(i1 .GE. 65 .AND. ii .LE. 90) GOTO 10
ibad = ibad + {

10 CONTINUE
IF(ibad .EQ. 0) GOTO 20
PRINT 1000, file_id

1000 FORMAT(iX,-‘File ’, ai3, * has an improperly formatted header or’,
+ ’ an improper station name.’)
ierr = ierr + 1 ' . ‘

20 IF(file_id(1:2) .NE. °'MO’) GOTO 30
IF(sta_id_no(i:11) .EQ. ‘0‘) RETURN
PRINT 1004, file_id ‘

1001 FORMAT(1x, ‘'File °, ai3, ’ has a station id inconsistent with’,
+ ’ being a U.S. station.’) '
ierr = ierr + 1
RETURN :

30 IF (File_ID(1:2) .EQ. ’MR’) GOTO 40 .
IF(sta_id_no(1:) .EQ. ‘6’ .OR. sta_id_no(ii) .EQ. ’‘7’) RETURN
PRINT 1002, file_id

1002 FORMAT(1x, 'File ’, ai3, * has a station id inconsistent with’,
+ ’ being a Canadian station.’)
ierr = ierr + 14
RETURN

40 IF (Sta_ID_No(i) .EQ. ’‘R’) RETURN

PRINT 1003, File_ID
1003 FORMAT(X, 'File ’, A13, ’ has a station id inconsistent with’,
% ’ being a Russian station.’)
ierr - ierr + 1
RETURN
END

SUBROUTINE lat_long_checKk(lake, lat, long, file_id, ierr)

This routine checks that the latitude and longitude of a station
1s within reasonable limits for the specific lake application.

aaaa

IMPLICIT REAL (a-h,j-2)
IMPLICIT INTEGER (1)
CHARACTERM3 file_id, lake#10

PARAMETER (ino_lakes = 9)
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DIMENSION lat_north(ino_lakKes), lat_south(ino_lakes)
DIMENSION long_east(ino_lakes), long_west(ino_lakKes)

(o]
c SUP MIC HUR STC ERI ONT CHA
c URA EMB
c
DATA lat_north/ 51.0, 47.0, 48.0, 44.0, 44.4, 455, 45.2,
& 55.5, 51.0/
DATA lat_south/ 45.7, #41.2, 42.0, 41.9, 40.2, 41.7, 43.0,
& 45,0, 45.0/
DATA long_east/-79.8,-83.7,-78.4,-80.4,~78.0,-74.5,~-72.0,
& 61.0, 60.0/
DATA long_west/-93.5,~90.,0,-85.5,-83.8,-85.5,-80.3,-74.5,
& 48.0, 51.0/
i=0

IF(lake .EQ. ’SUPERIOR ) 1
IF(lake .EQ. 'MICHIGAN ‘) 1
IF(lake .EQ. 'HURON ) i
IF(lake .EQ. ‘STCLAIR ‘) i
IF(lake .EQ. ‘ERIE ) i
IF(lake .EQ. ONTARIO ) 1
IF(lake .EQ. ‘'CHAMPLAIN ’) 1
IF(lake .EQ. ‘URAL Y 1
IF(lake .EQ. ‘EMBE 7 1
IF(1 .NE. O0) GOTO 10
PRINT 1000 ,

1000 FORMAT(1%X, ‘Bad lake name in procedure-created file/’)
ierr = ierr + 1 .
RETURN !

10 IF(1 .LE. ino_laKes) GOTO 20

PRINT 1004

1001 FORMAT(iX, ‘Under-dimensioned array in subroutine lat_long_check’,
+ ’ in program ERRCHECK.FOR....t00 many lakKe basins.’)
lerr = ierr + 1 .

LI TR TR T R L LT
VOO F W -

RETURN _
20 IF(lat .LE. lat_north(i) .AND. lat .GE. lat_south(i)) GOTO 30
PRINT 1002, file_ia
1002 FORMAT(ix, ‘File ’, ai3, * has a latitude out of range or an’,
+ 7 improperly formatted header.’)
ierr = ierr +1
30 IF(long .LE. long_east(i) .AND. long .GE. long_west(i)) RETURN
PRINT 1003, file_id
1003 FORMAT(1x, ‘Flle ’, ai13, ’ has a longitude out of range or an’
+ ’ improperly formatted header.’) '
lerr - ierr + 1
RETURN
END

SUBROUTIHE lat_long_compare(lat, long, file_iq, inofiles, lerr)
This routine checks that no stations have identical latitudes

or longitudes. If any 40, the user must choose only a single
station with those coordinates,

aaaaa

34~



aaQaa

IMPLICIT INTEGER (a-p,r-z)
IMPLICIT REAL (q)

REAL 1lat, lonsg .
CHARACTER#*3, file_id, file_array

PARAMETER (max_no_files = 250)

DIMENSION file_array(max_no_files), glat_array(max_no_gfiles),

+ qlong_array(max_no_files)
qlat_array(inofiles) = lat
qlong_array(inofiles) = long
file_array(inofiles) = file_id

inum = inofiles - 1

DO 10 i = {,inum

IF(lat .EQ. qlat_array(i) .AND. long .EQ. qlong_array(i)) THEN
PRINT 1000, file_id, file_array(i)
ierr = ierr + 4

ENDIF
10 CONTINUE
1000 FORMAT(x, ’File ’, ai3, * has the same latitude and longitude’,
+ ** as file °*, ai3, %) )
RETURN !
END

SUBROUTINE data_format_check(i, m$, iline, file_id, ierr,
+ idate_err)

This routine checks that a line of data is the proper length
and that there are entries for each date and each type of data.
IMPLICIT REAL (a-h,j-2z)
IMPLICIT INTEGER (1)
CHARACTER%(x) m$, file ids3

idate_err=0
IF(i .GE. 23) GOTO 10 ‘data lines are at least 23 spaces for

PRINT 1004, file_idqd, iline !the 2I3, I5, 3I4 format plus comments.
1001 FORMAT(ix, ’File °’, ai13, ' has line number’, 16, ’ of improper’,
+ ’ length.)
idate_err-idate_err#
ierr = ierr + 1 :
10 IF(ms$(i:t) .EQ. * ’ .AND. m$(4:4) .EQ. ’ ’ .AND,
+ m$(7:7) .EQ. ’ ‘) GOTO i
PRINT 1002, file_id, iline
1002 FORMAT(ix, °File ’, ai3, ’ has line number’, 16,
+ ’ improperly formatted.’)
idate_err-idate_err+
ierr = lerr + 1
11 IF(m$(2:3) .NE. ’ ’) GOTO 12
PRINT 1003, file_id, iline
1003 FORMAT(ix, ‘File ’, ai3, ’ has no day for line number’, i6, °.’)
idate_err-idate_err+
lerr = ierr + 1
i2 IF(m$(5:6) .NE. ’ ) GOTO 13
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PRINT 1004, file_id, iline
1004 FORMAT(ix, ‘File ’, ai3, ’ has no month for line number’, i6, *.’%)
idate_err:zidate_err+
ierr = ierr + 1
13 IF(m$(8:11) .NE. ° ’) GOTO 14
PRINT 1005, file_id, iline
1005 FORMAT(iX, ‘File ’, ai3, ’ has no year for line number’, i6, *.’)
idate_err-idate_err+
ierr = ierr + 1
14 IF(m$(12:15) .HE. * ‘) GOTO 15
PRINT 1006, file_id, iline
1006 FORMAT(ix, ‘File ’, a13, ’ has no maximum temperature for line’,
+ ’ number’, i6, %)
ierr = ierr + 1
15 IF(m$(16:19) .NHE. °’ ‘) GOTO 16
PRINT 1007, file_id, iline
1007 FORMAT(1x, 'File ’, ai3, ’ has no minimum temperature for line’,
+ ’ number’, i6, °.))
ierr = ierr + 1
16 IF(m$(20:23) .NE. * ') GOTO 21
PRINT 1008, file_ id, iline
1008 FORMAT(1x, ‘File ’, ai3, ’ has no precipitation for line number’,
+ 16, 1‘1) .
ierr = ierr + 1
2i ibad = O
DO 22 iK:=1,23
ii = ICHAR(Mm$(iK:iK))
IF(1i .GE. 48 .AND. ii .LE. 57) GOTO 22
IF(ii .EQ. 32 .OR. ii .EQ. 43 .OR. ii .EQ. 45) GOTO 22
ibad = ibad + ¢
22 CONTINUE '
IF(ibad .EQ. 0) RETURN
PRINT 1013, file_id, iline
10413 FORMAT(1x, 'File ’, ai3, ’ has invalid values in line number’,
+ 16, %)
idate_err-idate_err+i
lerr = ierr + 1
RETURN
END

SUBROUTINE date check(id, im, iy, iyc, ilast_date, iline,
+ file_id, ierr)

This routine checKs that the date given is a valid date and that
it is within a reasonable time period (after the last year of the
climatological data and before some future date).

IMPLICIT REAL (a-h,j~2)

IMPLICIT INTEGER (i)

CHARACTERM3 file_id

DIMENSION indim(i2)

DATA 1indim/34,28,31,30,31,30,31,31,30,34,30,31/

CALL DateSequence(id, im, 1y, idate)
IF(idate .GE. ilast_date) GOTO 10
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1000

PRINT 1000, file_iq, iline
FORMAT(ix, ‘File ’, ai13, ’ has a date that is not after the end’,

+ ’ of the climatological data for line’, i6, ‘)

10

20

ierr = ierr + 14 :

indim(2) = 28

IF(iy .LT. iyc .OR. iy .GT. 1989) GOTO 20

IF(im .LT. 1 .OR. im .GT. 12) GOTO 20

IF(1y/4=4 EQ. iy) indim(2) = 29

IF(id .LT. 1 .OR. id .GT. indim(im)) GOTO 20

CALL SequenceDate(ixd, ixm, ixy, idate)

IF(ixd .NE. id .OR. ixm .NE. im .OR. ixy .NE. iy) GOTO 20
RETURN

PRINT 1001, file_id, iline -

1001 FORMAT(iX, ‘File ’, ai3, ' has an invalid date for line number’,
+ 16, °’.))

11

10

21

20

30

ierr = ierr + 1
RETURN
END

SUBROUTINE US_data_checKk(tmax, tmin, precip, iline, file_id, ierr)

This routine checks that maximum and minimum air temperatures

and precipitation are approximately reasonable for U.S. stations.
Temperatures are assumed to be degrees Fahrenheit and precipitation
is assumed to be hundredths of inches.

t

IMPLICIT REAL (a-h,j-z)
IMPLICIT INTEGER (1)
INTEGER tmax, tmin, precip
CHARACTERx3 file_id

IF(tmax .LT. -900) GOTO 10
IF{(tmax .LE. 1{10) GOTO 11
PRINT 1004, file_id, iline
ierr = ierr + 1
IF(tmax .GE. -60) GOTO 10
PRINT 1002, file_id, iline
ierr = ierr + 14
IF(tmin .LT. ~900) GOTO 20
IF(tmin .LE. 110) GOTO 21
PRINT 1003, file_id, iline
ierr = ierr + 1
IF(tmin .GE. -60) GOTO 20
PRINT 1004, file_id, iline
ierr = ierr + i
IF(tmax .LT. -900 .OR. tmin .LT. -900) GOTO 30
IF(tmin .LE. tmax) GOTO 30
PRINT 1005, file_id, iline
ierr = ierr + 1
IF(precip .GE. 0) GOTO 31
IF(precip .LT. -900) RETURN
PRINT 1006, file_id, iline
ierr = ierr + 1
RETURN
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31 IF(precip .LE. 1000) RETURN

PRINT 1007, file_id, iline
ierr = ierr + i
RETURN

1001 FORMAT(ix, ‘File /, ai13, * has maximum temperature > 110 F’,
+ ’ degrees for line number’, i6, ‘.)

1002 FORMAT(1x, 'File ’, ai13, ’ has maximum temperature < -60 F’,
+ ’ degrees for line number’, i6, °.’)

1003 FORMAT(ix, ‘File ’, ai3, * has minimum temperature > 110 F’,
+ ’ degrees for line number’, 16, ‘.’)

1004 FORMAT(1X, ‘File ’, ai3, ’ has minimum temperature < -60 F’,
+ ’ degrees for line number’, i6, ‘)

1005 FORMAT(i1x, ’File ’, ai3, * has minimum temperature exceed’,
+ ’ maximum temperature for line number’, i6, ’.)

1006 FORMAT(ix, ‘File ’, ai13, ’ has negative precipitation that is’,
+ ’ not missing data for line number’, i6, *.”)

1007 FORMAT(ix, ‘File ’, ai13, '’ has precipitation > 10 inches for’,
+ 7 line number’, 16, ')
END

SUBROUTINE Can_data_checK(tmax, tmin, precip, iline, file_id,iermr)

* This routine checks that maximum and minimum air temperatures
and precipitation are approximately reasonable for Canadian
stations. Temperatures are assumed to be tenths of degrees
Celcius and precipitation is assumed to be tenths of millimeters.

NOTE: This routine is also used for the Russian data set since that
data set uses the same (metric) units.

IMPLICIT REAL (a-h,j-z)
IMPLICIT INTEGER (i)
INTEGER tmax, tmin, precip
CHARACTERx3 file_id

IF(tmax .LT. -900) GOTO 10
IF(tmax .LE. 500) GOTO 14
PRINT 1004, file_id, iline
ierr = jerr + 14

1"

10

21

20

30

IF(tmax .GE.
PRINT 1002,
ierr = ierr
IF(tmin .LT.
IF(tmin .LE.
PRINT 1003,
ierr = ierr
IF(tmin .GE.
PRINT 1004,
jerr = jerr
IF(tmax .LT.
IF(tmin .LE.
PRINT 1005,
ierr = ierr

IF(precip .GE.

~-530) GOTO 10
file_id, iline
+ 1
~300) GOTO 20

430) GOTO 21
file_id, iline
+ 1
-530) GOTO 20
file_id, iline
+ 1
-G00 .OR. tmin
tmax) GOTO 30
file_id, iline
+ 1

IF(precip .LT. -900) RETURN

0) GOTO 3t

.LT. -900) GOTO 30
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PRINT 1006, file_id, iline
ierr = ierr + i
RETURN
31 IF(precip .LE. 2540) RETURN
PRINT 1007, file_id, iline
ierr =.jierr + {
RETURN
1001 FORMAT(1x, ‘File ’, a13, * has maximum temperature > 43 C’,
+ ’ degrees for line number’, i6, ‘)
1002 FORMAT(1x, ‘File ’, ai3, ’ has maximum temperature < -53 C’,
+ ’ degrees for line number’, i6, °’.’)
1003 FORMAT(ix, ‘File ’, ai13, ’ has minimum temperature > 43 C’,
+ ’ degrees for line number’, .i6, *’.%)
1004 FORMAT(X, ‘File ’, ai3, * has minimum temperature < -53 C’,
+ ’ degrees for line number’, i6, *’)
1005 FORMAT(1X, ‘File ’, ai3, ’ has minimum temperature exceed’,
+ ’ maximum temperature for line number’, i6, ’.’)
1006 FORMAT(ix, ‘File *, a3, ’ has negative precipitation that is’,
+ ’ not missing data for line number’, i6, *.’)
1007 FORMAT(1X, ‘File ’, ai3, ’ has precipitation > 25.4 centimeters’,
+ ’ for line number’, i6, ‘%)
END ) )
INTEGER FUNCTION istrlen(symbol)
IMPLICIT INTEGER (a2 - Z)
CHARACTER«®(x) symbol
i = LEN(symbol) v
i IF(1 .EQ. 0) GOTO 2
IF(symbol(i:ii) .NE. * °’) GOTO 2
i=1-1
GOTO 14
2 istrlen = i
RETURN
END

SUBROUTINE DateSequence(Day, Month, Year, SequenceNumber)
c
¢ This routine computes the number of the date, with days numbered
¢ sequentially from -32768, corresponding to 12 June 1898, through 32767,
¢ corresponding to 15 November 2077. All variables, constants, and
¢ arithmetic are 16-bit integer only.
c
IMPLICIT NONE
INTEGERx2 Day, Month, Year, SequenceNumber
IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND, Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1896)
SequenceNumber : SequenceNumber - 835
SequenceNumber = SequenceNumber - 32767
RETURN
ENDIF
IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN
CALL DS{Day, Month, Year, SequenceNumber, 1900)
SequenceNumber = SequenceNumber - 32142
RETURN
ENDIF
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C
C
Cc
c

CALL DS(Day, Month, Year, SequenceNumber, 1988)
RETURN
END

SUBROUTINE DS(Day, Month, Year, SequenceNumber,BaseYear)

This routine computes the number of the date, with days numbered
sequentially from { (corresponding to the base date). The base
date must be { March 1900 or { March on any LEAP YEAR not
greater than 2010. Dates must be between the base date and the
base date plus 32766. [I. e.,, the logic 1is correct only for
dates post-1900 and pre-2i100 since 1900 and 2100 are not leap
years but 2000 is. Thus, tests for non-leap years on century
boundaries except those divisible by 400 which are leap years,
are avolded.] This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the
evaluation of expressions. See Dr. Dobb’s Journal 80:66-TO,

IMPLICIT NONE
INTEGER*2 Day, Month, Year, SequenceNumber, BaseYear
SequenceNumber = Year - BaseYear -1 + (Month + 9) / 12
SequenceNumber = 365 * SequenceNumber + SequenceNumber / 4

+ + (153 * MOD(Month + 9, 12) + 2) / 5 + Day
RETURN
END

SUBROUTINE. SequenceDate(Day, Honth. Year, SequenceNumber)

This routine computes the date of the number, with days numbered
sequentially from -32768, corresponding to 12 June 1898, through 32767,
corresponding to 15 November 2077. All variables, constants, and
arithmetic are 16-bit integer only.

IMPLICIT NONE

INTEGER*2 Day, Month, Year, SequenceNumber, Intermediate

IF (SequenceNumber .LT. ~-32141) THEN
Intermediate = SequenceNumber + 32767
Intermediate = Intermediate + 835
CALL SD{Day, Month, Year, Intermediate, 1896)
RETURN

ENDIF

IF (SequenceNumber .LE. O) THEN
Intermediate = SequenceNumber + 32142
CALL SD(Day, Month, Year, Intermediate, 1300)
RETURN

ENDIF

CALL SD(Day, Month, Year, SequenceNumber, 1988)

RETURN

END

SUBROUTINE SD(Day, Month, Year, SequenceNumber,BaseYear)

This routine computes the date of the number, with days numbered

sequentially from 1 (corresponding to the base date), The base date must

be 1 March 1900 or 1 March on any LEAP YEAR not greater than 2010. Dates
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must be between the base date and the base date plus 32766. [I. e, the
logic 1s correct only for dates post-1900 and pre-2100 since 1900 and
2100 are not leap years but 2000 is. Thus, tests for non-leap years on
century boundaries except those divisible by 400 which are leap years,
are avoided.] This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the evaluation of
expressions. See Dr. Dobb’s Journal 80:66-70.
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IMPLICIT NONE

INTEGER*2 Day, Month, Year, SequenceNumber, BaseYear
Year = (SequenceNumber - { - SequenceNumber / 1461) / 365
Day = SequenceNumber - 365 x Year - Year / 4

Month = MOD ((5 * Day - 3) / 153 + 2, 12) + 1

Year = Year + BaseYear + { - (Month + 9) / 12

Day = Day - (153 » MOD (Month + 9, 12) + 2) / 5

RETURN

END

SUBROUTINE latlong_chK(lat,long,file_id,sta_id_no,ierr)

J06 060630 36 060606 06 06 30 06 0606 00 0 00030 06 06 06 00 06 36 36 06 36 36 06 36 06 06 36 36 06 36 36 36 36 36 36 36 36 96 36 06 36 36 36 36 36 6 36 30 36 00 3 96 36 06 36 3 36 26 e ¢
THIS SUBROUTINE WILL CHECK THE LATITUDE AND LONGITUDE OF A STATION
'WITH A MASTER LIST. IF THE LOCATION OF THE STATION IS DIFFERENT, THEN
.A WARNING WILL BE PRINTED OUT AND THE FILE WILL BE CORRECTED.

WRITTEN BY Clifford McCardell on November i4, 1988
for the forecast package and the evaporation forecast packKage

t
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IMPLICIT none
INTEGER MaxStations ,
PARAMETER (MaxStations = 250) ’
COMMON /blocKkname/nostations,stations,latlon )
REAL lat,long
REAL latlon(MaxStations,2)
INTEGER ierr,INDEX,nostations,ocldindex,temp, Flag, Maximum
CHARACTER#M3 file_id,linex80,sta_id_no#*i5
CHARACTERX7 stations(MaxStations)

ilat=jnint(lat=*1000.0) !make sure' it returns
ilong=jnint(long»x1000.0) !an integer=x4 value
printx,ilat,ilong

do binary search of array for station number
index-nint(nostations/2.0)
INDEX = 1
oldindex=nostations
Flag = O
Maximum = LOG(NoStations » 1) / LOG(2) + 2
10 CONTINUE
IF (stations(INDEX)eq.sta_id_no(1:7)) GOTO 30
Flag = Flag + 1
IF (Flag .GE. Maximum) THEN
PRINT»,’Station ‘//sta_id_no{1:7)//’ is not in MASTER LIST’
T lerrzierr+i

aaagaaaa
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RETURN
ENDIF _
IF (stations(INDEX).gt.sta_id_no(1:7)) THEN
temp=INDEX
INDEX=INDEX-NINT(ABS(INDEX-oldindex)xi./2.0 + 0.1)
oldindex-temp
ELSE
temp=INDEX
INDEX=INDEX+NINT(ABS(INDEX-oldindex)xi./2.0 + 0O.1)
oldindex=temp
ENDIF
IF (index.le.0) INDEX-=1
IF (index.gt.nostations) INDEX=nostations
GOTO 10
30 CONTINUE '
IF ((latlon(INDEX,i).eq.lat).AND.
+ (latlon(INDEX,2).eq.long)) RETURN !FILE IS OX
PRINTx,’File ’//file_id//' has error in station location, it’,
+ ' does not match the MASTER LIST/.
PRINTx, ’‘sw¢’//file_id//’ has been changed to match the MASTER’,
+ ° LIST.xxx’
OPEN(UNIT=3,FILE="$$DUMMY$',STATUS="new’/,CARRIAGECONTROL="1ist’,
+ ERR=49) .
¢ read(2,serrz=49)
WRITE(3,1000) sta_id_no,latlon(INDEX,1)latlon(INDEX,2)
40 READ(2,10014,ENDz50) 1line
WRITE(3,1001) line,
GOTO 40 :
1000 FORMAT(ix,a7, 2f10.3)
1001 FORMAT(as80)
50 CLOSE (2, STATUS = ‘DELETE’)
CLOSE(3)
CALL SYSTEM(RENAME $$DUMMYS$ ’ // File_ID)
OPEN(UNIT=2,FILE:=file_id,STATUS:’01d’,CARRIAGECONTROL="list’)
READ(2,»)
RETURN
49 PRINTx’error in recreating file °’//file_id
PRINTx,’xxxno file createdxax’
ierr-ierr+i
CLOSE(3,STATUS="delete’,ERR=99)
99 RETURN
END '

SUBROUTINE SORT
This routine reads in stations from a file, stores them in an
array, and then sorts the array.

The 2-D array stores Stfname, Latiude, and Longitude

Written by Rick MarkKham, i4 November 1988
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CHARACTER»*3 Bn$

INTEGER MaxStations

PARAMETER (MaxStations = 250)

COMMON/Blockname/Count,Array,Array2
. _39_



COMMON / LaKNam / Bn$

INTEGER J,I,L,JJ,NN,Count

CHARACTER Stfnamex7

CHARACTERxX7 Array(MaxStations)Tmpst

REAL Lat,Long,Array2(MaxStations,2),Tmplat,Tmplong

Count:=0
c
C Open file that contains the list of stations to be sorted
c ,
OPEN (UNIT={,FILE="STNLIST.’//Bn$,STATUS='01d’)
READ{, 500)
10 READ (1,500,END=999) Stfname,Lat,Long

Count = Count + 1
Array(Count) = Stfname
Array2(Count,l) = Lat
Arrayz(Count,2) = Long
GOTO 10

999 CONTINUE
CLOSE (1)

Sort the array by station number
Selection Sort

aaaan

NN = Count -1
DO 100 J=i,NN

Q

Find the location of the smallest

Q

L=J
JJ = J + 1
DO 200 1 = JJ,Count
IF (Array(L) .LT. Array(l)) GOTO 200
L =1
200 CONTINUE

c Interchange Array(L) with A(J)

Tmpst=Array(L)
Tmplat= Array2(L,})
Tmplong= Array2(L,2)
Array(L) = Array(J)
Array2(L,) = Arraya(J,))
Arraye(L,2) = Array2a(J,2)
Array(J) = Tmpst
Array2(J,i) = Tmplat
Arrayz(J,2) = Tmplong

100 CONTINUE

c Format statements

500 FORMAT(AT,£10.0,£10.0)
END
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INTEGERx2 Day, Month, Year, SequenceNumber

IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1896)
SequenceNumber = SequenceNumber - 835
SequenceNumber = SequenceNumber - 32767
RETURN

ENDIF

IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1300)
SequenceNumber = SequenceNumber -~ 32142
RETURN

ENDIF

CALL DS(Day, Month, Year, SequenceNumber, 1988)

RETURN

END

SUBROUTINE DS(Day, Month, Year, SequenceNumber BaseYear)

This routine computes the number of the date, with days numbered
sequentially from 1 (corresponding to the base date), The base
date must be 1 March 1900 or { March on any LEAP YEAR not
greater than 2010. Dates must be between the base date and the
base date plus 32766. [I. e., the logic is correct only for
dates post-1900 and pre-2100 since 1900 and 2100 are not leap
years but 2000 is. Thus, tests for non-leap years on century
boundaries except those divisible by 400 which are leap years,
are avoided.] This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the
evaluation of expressions. See Dr. Dobb’s Journal 80:66-70.

IMPLICIT NONE
INTEGER*2 Day, Month, Year, SequenceNumber, BaseYear
SequenceNumber = Year - BaseYear -1 + (Month + 9) / 12
SequenceNumber = 365 * SequenceNumber + SequenceNumber / 4

& + (153 ®* MOD(Month + 9, 12) + 2) / 5 + Day
RETURN
END
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dd mm yyyy Tmax Tmin Precip (format: 2i3, i5, 3i4)
| N | R T A R R R R
R O O T Y Y O T |_depth of daily precipitation,
0 I in inch/400 for U, S,
i (I in mm/1C for Canadian.
(| T O O A N minimum daily air temperature,
] Lt in degrees F for U. S,
] L in degrees C/10 for Canadian.
([ O O I I | maximum daily air temperature,
| in degrees F for U. S, v
I in degrees C/10 for Canadian.
| four-digit year of data’s date
'] two-digit month of data’s date
] two-digit day of data’s date

This program creates or updates the file: PROVSNAL.xxXX which is
composed of "blocks", one for each day of record, arranged in a linked
sequential order with every day represented by one block. The file is
a direct access file with a fixed record length of 14 bytes; therefore,
it must not be edited normally since an editor will create sequential
access files which are unusuable in DISAVMET. All records are
unformatted. Each blocKk has the following structure:

First block record:

date blink * linK (unformatted: 2, 4, 4, 4)

A

I 1 11 |I_l_pointer to next logical record

Frad used only in first physical record

as pointer to last physical record; if negative,
indicates blocK has been processed by DISAVGMET
("old"); if positive, indicates block must yet be
processed by DISAVMET ("new")

_J pointer to first record of néxt logical data block
I_ date sequence number

Pt

Other blockK records:

## ## Tmin Tmax Precip link (unformatted: 2, 2, 2, 2, 2, 4)
(| I | R A R R R R R _
w14t 1 i__l__prointer to next logical record
[/ A O I I | J depth of daily precipitation in
Bt . hundredths of millimeters
el maximum daily air temperature in
mnil hundredths of degrees Centigrade
ni_J minimum daily air temperature in

i hundredths of degrees Centigrade

i longitude in hundredths of decimal degrees
1 latitude in hundredths of decimal degrees

aaaaaaagaaaqaaaaaa0aaqaa0aa0gq0aa0a0a0aa0000o00Q0000000Q0a000O000O00aQ0a00000aQ00aa0

¢ THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND INTEGER
¢ CONSTANTS! SELECT THE "/T" SWITCH ON THE LAHEY FORTRAN COMPILER!
c .
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IMPLICIT NONE

INTEGER¥2 Max_No_Days
C
¢ Can handle up to 30 years = 10958 days.
C

PARAMETER(Max_No_Days = 10958)

INTEGERx2 Nb, Base_Day, Base_Month, Base_Year, Base, Lat, Long,

& Start, INDEX, Date, Last, Latitude, Longitude, Day, Month, Year,
& Tmax, Tmin, Precip, Number, MinT, MaxT, Prec, KK, Mis, M2s, M3s,
& Mis, M5s, iStrLen, Number_Of_Stations

INTEGER*4 Rno, Rpo, Rec_No_Of_Date(Max_No_Days), bLink, Rc, Link,
& nbLinkK, Rn, Zro4, z20n4, Dumi, M, N, I, X

REAL#4 qlLatitude, gLongitude

LOGICAL# Crash

CHARACTERMO Name, Name$x80, Station_IDx8, Bn$x»3

CHARACTER#4 Over_The_Lake, St_Id, Station, CrLfx2

COMMON Lat, Long

CrLf = CHAR(13) / / CHAR(10)
¢
¢ Four-byte integer constants.
c ,

Zro4

zon4

o
1

WARNING! The following date is the BASE DATE and corresponds to the.
first day of the provisional data which MUST BE the day after the last
day of the climatologic data records available for the application.
The user will not be allowed by this program to add or change any
provisional data prior to this base date nor is it assumed that he/she
will have any reason to do so. DO NOT CHANGE THIS BASE DATE as it is
used in companion programs and must agree. When changed, the previous
version of file: PROVSNAL.XxX must be amended to correspond to the new
base date by deleting all earlier data and repacking the file. The user
should only perform this operation with program: REPACK by changing the
base date and running that program; once done, earlier provisional data
is lost and unrecoverable. This operation need only be performed
infrequently as climatologic data becomes avallable and the forecast
data bases are rebuilt by GLERL (say, once every two years or so) or when
the file: PROVSNAL.XXX becomes t00 large to manage efficiently as a
linked list.

Open BSNNM. and get basin name and base date.

aagagaaaaaaaaagagaaaaaaa

OPEN(UNIT = 4, FILE = ‘BSNNM.’, STATUS = 'OLD’,
& ACCESS = ’‘DIRECT’, RECL = 13, FORM = 'FORMATTED’)
READ(4, FMT = 1100, REC = 1) Name
1100 FORMAT(AL0, 1X)
READ(4, FMT = 1104, REC
1101 FORMAT(213, A4, 1X)
READ(4, FMT = 1102, REC
1102 FORMAT(213, IS)
IF (I .NE. 1) THEN
WRITE(6, 1009)

2) Nb, I, Over_The_Lake

3) Base_Day, Base_Month, Base_Year
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1009 FORMAT(1X, ‘Invalid sequencing of forecast programs.’,
& /, 1X, '"PROVSNAL may only be run after ERRCHECK.’)

CLOSE (4)
CALL EXIT(1)
ENDIF

CALL DateSequence(Base Day, Base_Month, Base_Year, Base)
Bn$ = Name(1:3)
c
¢ Open data Dbase.
c -
OPEN(UNIT = i, FILE = '"PROVSNAL." // Bn$, STATUS = ‘OLD’,
& ACCESS = ’DIRECT‘, RECL := 14, ERR = 888, FORM = '"UNFORMATTED’)
GOTO 886 -
888 OPEN(UNIT : i, FILE = "PROVSNAL.’ // Bn$, STATUS = ‘NEW’,
& ACCESS : ‘DIRECT’, RECL = 14, FORM = ‘"UNFORMATTED’)
WRITE({, REC = zOn4) Base, Zro4, zOn4, Zro4
886 READ(i, REC = zOn4, ERR = 999) Start, bLink, R¢, Link
Rc = IABS(RC)
IF (Start .NE. Base) THEN
WRITE(6, 1004) Bn$
1004 FORMAT@X, ‘'PROVSNAL.’, A3, * has been altered by a’
: & ’ program other than PROVSNAL.’, /,
& 1X, ’'If REPACKed, base date for PROVSNAL must’
& ’ agree with REPACK., /, ‘
& 1X, ‘'If not, then go to last backups and begin’
& ' again.’)
CLOSE (4)
CALL EXIT(1)
~ ENDIF

¢ Starting logical record is always first physical one. .
bLink = zOn4

¢ Start should aylways equal Base.
INDEX = Start - Base

¢ HNote position of Dblock starts,

WRITE(6, 30)
30 FORMAT(1H+, 'Reading daily data blocKks linkKs...
¢ ’‘DoWhile’ Construct...
2 IF (bLink .NE. Zro4) THEN
READ(1, REC = bLinK, ERR = 999) Date, nbLink, Dumi, Link
INDEX = INDEX + 1
IF (INDEX .GT. Max_No_Days) THEN
WRITE(6, 1007) Bn$
{007 FORMAT(1X, ‘Insufficient number of days allowed.’, /,
& 1X, ‘Updating of PROVSNAL.’, A3, ’ aborted.’)
CLOSE (4)
CALL EXIT()
ENDIF
Rec_No_Of_Date(INDEX) = bLink
bLink = nbLink
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C

GOTO 2

ENDIF

Last = INDEX + Base - 1
Crash = FALSE.

¢ Input list of filenames for user-supplied input files.

C

(o

¢ Main loop for interaction with user.

C

¢ Get Dblock date from user input.

c

Cc

OPEN(UNIT = 2, FILE = 'PROVSNAL.LIS’, STATUS = ‘OLD’, ERR = 5)

Number Of_Stations = O
87 CLOSE (3)

75 READ(2, 1000, END = 5) Name$

1000 FORMAT(A80)

IF (iStrLen(Name$) .EQ. O .OR. Name$(1:1) .EQ. ’ ’) GOTO 75
Name$ = Names$(1:8) // ° // Names$(10:12)

OPEN(UNIT = 3, FILE = Names$, STATUS = ‘OLD’)

READ(3, 1002, END = 87) Station_ID, qLatitude, gLongitude

1002 FORMAT(A8, 2F10.0)

Number Of_Stations = Number_ Of_Stations + 1

WRITE(G, 31) Number_Of_Stations, Station_ID(2:8)

31 FORMAT(iH+, 'Processing station’, I4,

&) .. * )

Latitude = INT(ANINT(qLatitude » 100.))

’ (I'

Longitude = INT(ANINT(gLongitude » 100.))

Lat = Latitude
Long = Longitude
CALL ID_String(Station)

AT,

100 READ(3, 1062, END = 87) Day, Month, Year, Tmax, Tmin, Precip

1062 FORMAT(2I3, IS5, 3I4)

¢ Convert to units used by remainder of forecast package.

C

IF (Station_ID(2:2) .NE. ’'0’) THEN

IF (Tmax .LT. -900) THEN
Tmax = -9999
ELSE
Tmax = Tmax » 10
ENDIF
IF (Tmin .LT. -900) THEN
Tmin = -9999
ELSE
Tmin = Tmin » 10
ENDIF
IF (Precip .LT. O) THEN
Precip = -9999
ELSE
Precip = Precip » 10
ENDIF
ELSE
IF (Tmax .LT. -900) THEN
Tmax = -9999

Missing data.

Degrees C x 100.

Missing data.

Degrees C x 100.

Missing data.

Millimeters x 100.

Missing data.



ELSE
Tmax = INT(ANINT((Tmax - 32.)%5./9.)%100,)) ! Degrees C x 100.

ENDIF

IF (Tmin .LT. -900) THEN

Tmin = -9999 ! Missing data.
ELSE

Tmin = INT(ANINT(((Tmin - 32.)%5./9.)%100.)) ! Degrees C x 1{00.
ENDIF R
IF (Precip .LT. 0) THEN

Precip = -9999 ! Missing data.
ELSE |

Precip = INT(ANINT((Precip/100.x25.4)x100.)) ! Millimeters x 100.
ENDIF . . :
ENDIF

c
¢ Find corresponding blockK in file.
c
CALL DateSequence(Day, Month, Year, Number)
IF (Number .LT. Base) THEN
Crash = .TRUE.
WRITE(6, 1003) Bns$ .
1003 FORMAT(1X, ‘Attempt to add data previous to base year., /,
& 1X, ‘Updating of PROVSNAL.,, A3, ’ terminated.’)
GOTO 5 :
ENDIF .
IF (Number .GE. Start .AND. Number .LE. Last) GOTO 6
c , .
¢ Fill in file with missing data (blocKs with no data records) for all
¢ intervening dates up to and including the date given by user.
c )
IF (Number - Base + 1 .GT. Max_No_Days) THEN
Crash = .TRUE.
WRITE(6, 1008) Bn$
1008 FORMAT(1X, ‘Insufficient number of days allowed.’, /,
& 1X, 'Updating of PROVSNAL.,, A3, ’ terminated.’)
GOTO 5
ENDIF

Change last block header pointers.

Q

Rno = Rec_No_Of_ Date(Last - Base + 1)
READ(1, REC = Rno, ERR = 999) Date, bLink, Dumi, Rpo

Q

Header points to addition.
IF (Rpo .EQ. Zro4) THEN

No data, skKip search of records.

Q

WRITE({, REC = Rno) Date, Rc + ZOn4, Dumi, Rc + zOn4
ELSE

c Data exists, preserve pointer.

WRITE(i, REC = Rno) Date, Rc + zOn4, Dumi, Rpo
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Q

Q

Q

Find end of data blocK.

Rno = Rpo '
56 READ(1, REC = Rno, ERR = 999) Lat, Long, MinT, MaxT, Prec, Rpo
IF (Rpo .EQ. Zro4) GOTO 55
Rno = Rpo
GOTO 56

Last record points to addition

55 WRITE({, REC = Rno) Lat, Long, MinT, MaxT, Prec, Rc + zOn4
ENDIF

Not executed if number = last + {.

DO 8 KK = Last + 1, Number -1
RC = RC + zOn4

Add block header records only.

WRITE(, REC = Rc) KK, Rc + zOn4, zOn4, Rc + zOn4
Rec_No_Of_Date(KK ~ Base + 1) = Rc

8 CONTINUE
Rc = R¢ + zOn4

Pointers to end of file.
WRITE({, REC = Rc) Number, Zro4, zOn4, Zro4

Last = Number :
Rec_No_Of_Date(lLast - Base + 1) = Rc

Have now to add new data record to block,
First, search block.
6 Rn = Rec_No_Of_Date(Number - Base + i)
K => to old first data record.
READ(i, REC = Rn, ERR = 999) Date, bLink, Dumi, K
Strip "old" flag.
" Dumi = IABS(Dumi)
M=K
N = Rn
161 =M

If at end of block, must add record; otherwise replace old with new.
IF (I .EQ. bLinkK) GOTO 10
READ({, REC = I, ERR = 999) Lat, Long, MinT, MaxT, Prec, M
CALL ID_String(St_ID)
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¢ If equal, must replace old with new.

‘ IF (St_ID .EQ. Station) GOTO 11

z If greater than, must add new in alphanumeric sequence.
© IF (St_ID .GT. Station) GOTO 10

N=1
GOTO 16
c
¢ Add to existing data.
c
¢ Don’t add data if all missing.
c
10 IF ( Tmax .LT. -9000
& .AND. Tmin .LT. -9000
& .AND. Precip .LT. -9000) GOTO 100
Rc = Rc + zOn#4
c -
¢ Flag DblocK as new.
c .
WRITE(1{, REC = Rn) Date, bLinkK, Dumi, K
c
¢ Throw away pointer to this record.
c
READ(4, REC = N, ERR = 999) Mis, M2s, M3s,: Mds, M5s
c ,
¢ Replace to point to addition.
c
WRITE(1, REC = N) Mis, M2s, M3s, Mi4s, MSs, R¢
c
¢ Hew record points to old next one.
<
WRITE({, REC = R¢) Latitude, Longitude, Tmin, Tmax, Precip, 1
GOTO 100
c
¢ Change existing data.
c
i1 IF ( Tmax .LT. -9000
& .AND. Tmin .LT. -9000
& .AND. Precip .LT. -9000) THEN
c
c Flag block as new.
c
WRITE(1, REC = Rn) Date, bLinK, Dumi, X
c
1] Throw away pointer to this reconrd.
c
READ(1, REC = N, ERR = 999) Mis, M2s, M3s, M4s, Mb5s
c .
To] Replace to point around this one.
c
WRITE({, REC = N) Mis, M2s, M3s, Mi4s, M5s, M
ELSE
c
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c Flag block as "new",
WRITE({, REC = Rn) Date, bLink, Dumi, X
o] Replace with new record.

WRITE(, REC = I) Latitude, Longitude, Tmin, Tmax, Precip, M
ENDIF
GOTO 100
(o]
¢ Read error in PROVSNAL.XxX.
c
999 WRITE(6, 2005) Bn$
2005 FORMAT(1X,’Problem with "PROVSNAL., A3, *; updating aborted.’)
c
¢ Invalidate any program use.
c
WRITE(4, FMT = 1103, REC = 2) Nb, -i, Over_The_LaKe, CrLf
1103 FORMAT(213, A4, 1X, A2)
CLOSE (4)
CALL EXIT(1)
c .
¢ End of update session.
c
5 WRITE(6, 32)
32 FORMAT(1H+, ‘Closing and checkKing provisional data base... )
READ({, REC = zOn4, ERR = 999) Date, bLinkK, Dumi, Link -
IF (Dumi .LT. Zro#4) Rc = -R¢
WRITE(1, REC = zOn4) Date, bLinkK, Rc, Link
I = Zro4
M = Zro4
KK = Zro4
IF (Link .NE. Zro4 .AND. Link .NE. bLink) THEN
Dumi = Link
23 READ(1, REC = Dumi, ERR = 999) Latitude, Longitude, Tmin, Tmax,
& Precip, Dumi
IF (Tmin .GT. -9000) I = I + zZOn4
IF (Tmax .GT. -9000) M = M + 20n4
IF (Precip .GT. -9000) KK = KK + zOn4
IF (I .GT. Zro4 .AND. M .GT. Zro4 .AND. XK .GT. Zro4) GOTO 22
IF (Dumi .NE. bLink) GOTO 23
ENDIF
22 CLOSE (1)
CLOSE (5)
CLOSE (2)
c
c Date = base actually already checked.
c
IF (Date .NE. Base .OR. Link .EQ. bLinK) THEN
WRITE(6, 1200) Bn$
1200 FORMAT(1X, 'PROVSNAL.’, A3, ’ does not have valid data’
& ' on base date.) .
ELSE
IF (I .EQ. Zro4 .OR. M .EQ. Zro4 .OR. KK .EQ. Zro4)
& WRITE(S, 1200) Bn$
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ENDIF
IF (Crash) THEN

CLOSE (#4)
CALL EXIT(1)
ENDIF

2 = this program’s designator,

aaa

WRITE(4, FMT = 1103, REC = 2) Nb, 2, Over_The_Lake, CrLf
_ CLOSE (4)
c
¢ Successful data base building; repack data base.
c -
WRITE(6, 33)
33 FORMAT(1H+, * i
& /, 1H+)
END

SUBROUTINE ID_String(St_ID)

This routine returns the concatenated binary image of the two 2-byte
integers, contained in the unlabeled common DblockK, as a 4-byte string.
An effort is made to enable subsequent ordering by latitude first and
then longitude. Two-byte integers are stored with least significant byte
first; these are then switched in order here for the i. d. string.

aaaaaaan

IMPLICIT NOHE -
CHARACTER#4 St_ID, StalID '

COMMON SstaID

St_ID = StalD(2:2) // StaID(id) // StalID#:4) // StalD(3:3)
RETURN '
END

INTEGER*2 FUNCTION iStrLen(Symbol)
IMPLICIT NONE
INTEGERx2 1
CHARACTER#*) Symbol
I = LEN(Symbol)
¢ ’‘DowWhile’ Construct...
1 IF (I .NE. O .,AND. Symbol(I:I) .EQ. ’ ’) THER
I1=1I-14
GOTO 1
ENDIF
iStrlen = 1
RETURN
END

SUBROUTINE DateSequence(Day, Month, Year, SequenceNumber)
o
¢ This routine computes the number of the date, with days numbered
¢ sequentially from -32768, corresponding to i2 June 1898, through 32767,
¢ corresponding to 15 November 2077. All variables, constants, and
¢ arithmetic are 16-bit integer only.
¢ .

IMPLICIT NONE
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INTEGERx2 Day, Month, Year, SequenceNumber

IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1896)
SequenceNumber = SequenceNumber - 835
SequenceNumber = SequenceNumber - 32767
RETURN

ENDIF

IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1300)
SequeniceNumber = SequenceNumber - 32142
RETURN

ENDIF

CALL DS(Day, Month, Year, SequenceNumber, 1988)

RETURN

END

SUBROUTINE DS(Day, Month, Year, SequenceNumber,BaseYear)

This routine computes the number of the date, with days numbered
sequentially from i (corresponding to the base date). The base
date must be 1 March 1900 or { March on any LEAP YEAR not
greater than 2010. Dates must be between the base date and the
base date plus 32766. [I. e., the logic is correct only for
dates post-1900 and pre-2i00 since 1900 and 2100 are not leap
years but 2000 is. Thus, tests for non-leap years on century
boundaries except those divisible by 400 which are leap years,
are avoided.] This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the
evaluation of expressions. See Dr. Dobb’s Journal 80:66-T70.

IMPLICIT NONE
INTEGERx2 Day, Month, Year, SequenceNumber, BaseYear
SequenceNumber = Year - BaseYear -1 + (Month + 9) / 12
SequenceNumber = 365 ¥ SequenceNumber + SequenceNumber / 4

& + (153 * MOD(Month + 9, 12) + 2) / 5 + Day
RETURN
END
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dd mm yyyy Tmax Tmin Precip (format: 2i3, iS5, 3i4)
o | A I TR N S
o i |_depth of daily precipitation,
! | | in inch/100 for U. S,
i | ] in mm/10 for Canadian.
| O T O minimum daily air temperature,

11 in degrees F for U, S,

(| in degrees C/10 for Canadian.
| I O maximum daily air temperature,
B in degrees F for U, S,

Wiy in degrees C/10 for Canadian.
i four-digit year of data’s date
i two-digit month of data’s date

] two-digit day of data’s date

This program creates or updates the file: PROVSNAL.xxX which is
composed of "blocks", one for each day of record, arranged in a linked
sequential order with every day represented by cone block. The file is
a direct access file with a fixed record length of 14 bytes; therefore,
it must not be edited normally since an editor will create sequential
access files which are unusuable in DISAVMET. All records are
unformatted. Each block has the following structure:

First block recorad:

date blink x linkK (unformatted: 2, 4, 4, 4)

(R N

I 111 1 1__l_pointer to next logical record

P used only in first physical record

| as pointer to last physical record; if negative,

i indicates block has been processed by DISAVGMET

| ("old"); if positive, indicates block must yet be
| processed by DISAVMET ("new")

1 pointer to first record of néxt logical data block

date sequence number

Other blocK records:

## #4# Tmin Tmax Precip link (unformatted: 2, 2, 2, 2, 2, 4)
| R A R R N T R _

i1+t 111 I_J__pointer to next logical record
| I O O O | | depth of daily precipitation in
i hundredths of millimeters

|| I I maximum daily air temperature in
il hundredths of degrees Centigrade
nii__d minimum daily air temperature in

0 hundredths of degrees Centigrade

[ longitude in hundredths of decimal degrees
] latitude in hundredths of decimal degrees

¢ THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND INTEGER
¢ CONSTANTS! SELECT THE "/T" SWITCH ON THE LAHEY FORTRAN COMPILER!

Cc
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CALL SYSTEM('RENAME PROVSNAL. // Bn$ // ’° PRVSNLOL.x")
OPEN(UNIT - {, FILE = 'PRVSNLOL.” // Bn$, STATUS = ‘OLD’,
& ACCESS = ‘DIRECT’, RECL = 14, FORM = 'UNFORMATTED’)
OPEN(UNIT = 2, FILE = '"PROVSNAL.” // Bn$, STATUS = *NEW’,
& ACCESS = 'DIRECT’, RECL = {4, FORM = ‘UNFORMATTED’)

bLinK = zOne ! Start with 1ist logical rec. (also ist physical rec.).
Rn = zOne ! Start write with first physical record.
Max_No = Zero ! Initialize maximum record count.
K = Zero ! Initialize record count
READ(, REC = zOne) Date, obLink, NoOfRec, Link
NoOfRec = TIABS(NoOfRec¢) + zOne ! so 00" is never printed.
2 obLinK = bLink
READ({, REC = bLinkK) Date, bLink, M2, Link
K - X + zOne
IF (K / 100 % 100 .EQ. K) WRITE(, 1) X * 100 / NoOfRec
i FORMAT({H+, ’‘Repacking’, I3, ’%)
IF (Date .LT. Base) GOTO 2 ! SKip data prior to Base.
bLink = obLink
K=K - zOne ‘
4 READ(1, REC = bLink) Date, bLink, M2, LinkK ! Read data block (one day).
K = K + zOne '
IF (K / 100 »* 100 .EQ. K) WRITE(6, 1) K * 100 / NoOfRec
I = Zero
3 IF (bLink .NE. LinkK) THEN
I =1+ zOne
IF (I .GT. MaxAllowable) THEN
CLOSE(1)
CLOSE(2)
CALL SYSTEM(IF EXIST PROVSNAL.’//Bn$//’ DEL PROVSNAL.’//Bn$)
CALL SYSTEM('RENAME PRVSNLOL. // Bn$ // ' PROVSNAL.¥)
WRITE(6, 34)
34 FORMAT(+Number of stations exceeds dimensions in REPACK. )
CALL EXIT(1)
ENDIF
READ({, REC = LinK) Ms(4,I),Ms(2,I),Ms(3,1),Ms(4,1),Ms(5,I), LinkK
K = K + zOne
IF (K / 100 » 100 .EQ. X) WRITE(5, 1) X ¥ 100 / NoOfRec
GOTO 3
ENDIF
c
C Write the data block as a linKed list but arranged sequentially.
c
IF (Max_No ,.LT. I) Max_No = 1
WRITE(2, REC = Rn) Date, Rn + I + zOne, M2, Rn + zZOne
c
¢ This loop 1is skipped if I = O,
c
DO 6 J = zOne, 1
Rn = Rn + zOne
WRITE(2, REC = Rn) Ms{4,J), Ms(2,J), Ms(3,J), Ms(4,J), Ms(5,J)
& Rn + zOne
6 CONTINUE
Rn = Rn + zOne
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IF (LinK .GT. Zero) GOTO 4

Rewrite last data block header (and last record if there is any)
so pointers are set to EOF.

Number of last record written.

Rn = Rn - zOne
IF (I .EQ. Zero) THEN
WRITE(2, REC = Rn) Date, Zero, M2, Zero
ELSE
WRITE(2, REC = Rn - I) Date, Zero, M2, Rn - I + zOne
WRITE(2, REC = Rn) Ms{4,I), Ms(2,I), Ms(3,I), HMs(4,I), Ms(5]I),
& Zero -
ENDIF

Rewrite first physical record to update the last (physical) record
number. '

READ(2, REC = zOne) Date, bLink, M2, Link
IF (M2 .LT. Zero) Rn = -Rn
WRITE(2, REC = zOne) Date, bLink, Rn, Link

Put maximum number of stations beyond linked list, in last record plus i.

WRITE(2, REC = IABS(Rn) + zOne) Max_No
CLOSE (1)
CLOSE (2)
WRITE(6, 33)
33 FORMAT(1H+, ’ )
CALL SYSTEM('DEL PRVSNLOL.’ // Bns$)
END

SUBROUTINE DateSequence(Day, Month, Year, SequenceNumber)

This routine computes the number of the date, with days numbered
sequentially from -32768, corresponding to 12 June 1898, through 32767,
corresponding to 15 November 2077. All variables, constants, and
arithmetic are 16-bit integer only.

IMPLICIT NONE

INTEGER¥2 Day, Month, Year, SequenceNumber

IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1896)
SequenceNumber = SequenceNumber - 835
SequenceNumber = SequenceNumber - 32767
RETURN '

ENDIF

IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1900)
SequenceNumber = SequenceNumber - 32142
RETURN

ENDIF

CALL DS(Day, Month, Year, SequenceNumber, 1988)

RETURN
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END
SUBROUTINE DS(Day, Month, Year, SequenceNumber,BaseYear)

This routine computes the number of the date, with days numbered
sequentially from 1 (corresponding to the base date). The base
date must be 1 March 1900 or 1 March on any LEAP YEAR not
greater than 2010. Dates must be between the base date and the
base date plus 32766. [I. e, the logic is correct only for
dates post-1900 and pre-2100 since 1900 and 2i00 are not leap
years but 2000 is. Thus, tests for non-leap years on century
boundaries except those divisible by 400 which are leap years,
are avoided.] This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the
evaluation of expressions. See Dr. Dobb’s Journal 80:66-70.

IMPLICIT NONE

INTEGER%2 Day, Month, Year, SequenceNumber, BaseYear
SequenceNumber = Year - BaseYear -1 + (Month + 9) / {2
SequenceNumber = 365 ¥ SequenceNumber + SequenceNumber / 4
& "+ (153 ¥ MOD(Month + 9, 12) + 2) / 5 + Day
RETURN ‘

END
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PROGRAM DiIStributedAVerageMETeorology

Updated by TEC II 28sep88, 260¢t88 (for PC), 17jan90 (for variable
length), 28feb90, 2mar90, 21jung90, 09auggo.
Updated by TSH 08jun90.

Handling of i~-station networks modified by TEC on 17jan90 as per
changes made by TSH on 14aug89 to EDSAVMET.SRC.
Informational message, on computation of Thiessen weights, added
for use of same weights as last time by TEC II 28febg90.
Handling of Russian rivers (Ural and Emba) added by TSH on 08jun9go.
Corrected for non-unity cell size by TEC II 21jun90.
Corrected for no laKe (subbasin 0) present in map by TEC II 21jungoO.
Informational message, on computation of Thiessen weights, corrected
& history log of Thiessen weights computation added by TEC II 09aug90.

This routine updates the provisional subbasin data files from the
provisional data file: PROVSNAL.xxx. It computes Thiessen-weighted
areal averages for minimum and maximum air .temperatures and
precipitation if they are flagged as new data in the provisional data
file and removes the flags. Otherwise old data values, computed
previously, are left unchanged in the provisional subbasin data files,
named as follows:

XXX//LPRV
T
I #H____ two-digit subbasin number
Il___ _three-character Great LaKes Basin identifier:
SUP (Superiorn)
MIC (Michigan)
HUR (Huron)
STC (St. Clair)
ERI (Erie)
ONT (Ontario)
CHA (Champlain)
URA (Ural River)
EMB (Embe River)

Each of the provisional subbasin files is an unformatted, direct-access
file with a record length of 6 bytes. The first record contains the
basin/subbasin numerical identifier (e. g. 119 corresponds to basin i,
Superior, subbasin 19), the number of days in the file, and the
starting date sequence number, in that order as three 2-byte integers.
All other records contain Tmin, Tmax, and Precip in that order as three
2-byte integer numbers; each record corresponds to a day’s data and
they are present in chronological order.

The provisional data file, PROVSNAL.XXX, 1s a direct-access linked list
that must have blocks of data, one for each day, in chronological
(logical) order. Every day between the beginning and end dates must be
represented even if there are no data for that day. Each block must
have individual station data arranged in an order that is unique for
that group of stations; i. e, every time the same set of stations
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reoccurs, they must be listed in exactly the same order. This is taken
care of by PROVSNAL. The first record in a blocK contains the
following information: Date, bLink, R¢, and LinKkK (respectively: 2, i,
4, and 4 bytes, unformatted). Date = sequence number of the date for
this blockK, bLink = record number of header for next day’s data, RcC =
number of the last physical record, appearin in the first physical
record only, otherwise a non-zero number (if negative, indicates "old"
data previously acted upon by this program and therefore already
present in the provisional subbasin data files; if positive, indicates
"new" additional or changed data to be acted upon now in the update
process)and LinK = record number of first station’s data for this
block. The following records (one for each station) in the block
contain the latitude (2 bytes), longitude (2 bytes), daily minimum and
maximum air temperatures (2 bytes apiece), daily precipitation (2
bytes), and a 4-byte pointer to the next logical record, for a total of
14 bytes in an unformatted record. Units are, respectively: decimal
degrees times {00 north of equator, decimal degrees times 100 east of
pPrime meridilan (negative if west), degrees Celsius times 100, degrees
Celsius times 100, and millimeters times 100 (depth). Missing data in
any of the last 3 data fields must be denoted by a value of -9999 for
each of the missing values respectively. If all data is missing for a
station, then no records need be present in the data block.

This program also notes the earliest "new" provisional data processed
and appends the corresponding date to file: BSNNM. for use in
subsequent processing by other programs.

This program is prepared for compilation by program PRDSAVMT.NI4 and
must be compiled before use each time.

THIS PROGRAM MUST BE COMPILED TO DEFAULT TO 2-BYTE INTEGERS AND INTEGER
CONSTANTS! SELECT THE "/T" SWITCH ON THE LAHEY FORTRAN COMPILER!

IMPLICIT NONE .
INTEGER*2 Map Width, Map_Height, Max_No_Sta, No_Subbasins,
& Max_No_Networks, Hash_Size, Buffer_Length, Record_Length, NwStLg,
& CellSize
CHARACTER*3 Basin_Name

‘Map_Width’ is the number of the right column of the map (0 is the
number of the left column of the map) °‘Map_Height’ is the number of
the top row of the map (0 is the number of the bottom row of the map).

PARAMETER (Map_Width = weseesosoosossx filled in by PRDSAVHMT ook
PARAMETER (Map_Height = mseoouoocooooxs £illed 1n by PRDSAVMT stk
PARAMETER (Max_No_Sta = moesseosoonooos £illed in by PRDSAVHMT mexusxmxx
PARAMETER (No_Subbasins = messesesosxx filled in by PRDSAVMT sk
PARAMETER (Basin_Name = mooeoooooosooss filled in Dy PRDSAVHT sexxssos
PARAMETER (Buffer_Length = seosouoososxs filled in by PRDSAVHMT sxsmesxxs.
PARAMETER (CellSize = wwoonesnneanooess filled in by PRDSAVMT sxexsxes

PARAMETER (Max_No_Networks = 1000)

PARAMETER (Hash_Size = 1500)

PARAMETER (Record_Length = Map_Width + 1)
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PARAMETER (NwStLg = Max_No_Staxd)

INTEGER*2 Q, Qmet(i:Max_No_Sta), Qgmet(i:Max_No_Sta, 1:3),
Qwmet(O:No_Subbasins, 1:3), Hash_Table(l:Hash_Size),
Chain_Table(l:Max_No_HNetworks), Last_Use(l:Max_No_Networks),
Error, Basin_Designator, iBuffer(Buffer_Length), Latitude,
Longitude, I, Total_No_Networks, Number, C2,

Ibn, No_Rec, K, Rcs, No_Days,

Number_Of_Records, J, Sta_No, No_Sta, No_Networks,
Network_In_Memory, Date, Data_No, First_Day, First_Month,
First_Year, Tmin, Tmax, Precip, Subbasin, Symbol_Size,
Network_No, Earliest_Last_Use, Network_To_Delete, Last_Day,
Last_Month, Last_Year, Starts, Day, Month, Year,
SrtN(i:Max_No_Sta), N, Ntwrk_Sym_Sz(l:Max_No_Networks)

INTEGER#4 Zero, zOne, B2, R2, L2, Rcp, Length
REAL»*4 Qx(1:Max_No_Sta), Qy(i:Max_No_Sta), Qgx(i:Max_No_5Sta), Qq,

& Qqy(:Max_No_Sta), gCount(O:No_Subbasins), SrtX(i:Max_No_Sta),

& SrtY(1:Max_No_Sta), _

& qThiessen_Weights(l:Max_No_Sta, O:No_Subbasins),

& qThsnwts(i:Max_No_Sta, O:No_Subbasins + 2)

CHARACTER CrLfx2, Bn$=3

CHARACTERx zMap(C:Map_Width, O:Map_Height) -
CHARACTERx(Record_Length) zMap_Record(0:Map_Height)
CHARACTERx4 X$(1:Max_No_Sta), Y$(1:Max_No_Sta), Over_The_Lake
CHARACTERxS Buffer(Buffer_ Length)

CHARACTERYNwStLg) Network_ID, NetworK_Symbol_To_Delete
LOGICAL# Saved, First_New_Data, Found, Always

RO RO 20 QO QO QO Q0 QO RO QO Qo

COMMON /HshTbls/ Hash_Table, Chain_Table, NtwrK_Sym_Sz
COMMON /Weights/ qThsnWts, gCount

COMMON /Digital/ zMap

COMMON /Sta_Loc/ QXx, Qy, SriX, SrtY, SrtiN, N

COMMON Latitude, Longitude

EQUIVALENCE (zMap, zMap_Record, Buffer),
& (@ThsnWwts, gThiessen_Weights, iBuffer)

CrLf = CHAR(13)//CHAR(10)
Bn$ = Basin_Name

Zero = O

zOne i

IF (Bn$ .EQ. ‘SUP’) Basin_Designator
IF (Bn$ .EQ. 'MIC’) Basin_Designator
IF (Bn$ .EQ. 'HUR’) Basin_Designator
IF (Bn$ .EQ. 'STC’) Basin_Designator
IF (Bn$ .EQ. ’ERI’) Basin_pDesignator
IF (Bn$ .EQ. ‘ONT’) Basin_Designator
IF (Bn$ .EQ. ‘CHA’) Basin_Designator
IF (Bn$ .EQ. ‘URA’) Basin_Designator
IF (Bn$ .EQ. ‘EMB’) Basin_Designator

L L L | R T I L TR T B
OO FWMN -

¢ Get starting date from PROVSNAL.xxx and checK number of stations.

OPEN(UNIT = 4, FILE = ’'PROVSNAL.’//Bns$, STATUS = 'OLD’, ACCESS
& = 'DIRECT’, RECL = 14, ERR = 900, FORM = '"UNFORMATTED’)
-58-



¢ Inspect database to see if all are already processed data; exit normally
¢ if no new data processing is required.
C .
Rcp = zOne
Found = FALSE,
c ‘DoWhile’ Construct ..
40 IF (Rcp .NE. Zero) THEN .
READ(, REC = Rcp, ERR = 900) Number, B2, R2, L2
Found = Found .OR. R2 .GT. Zero
Rcp = B2
GOTO 40
ENDIF
IF ((NOT. Found) THEN
CLOSE(1)
WRITE(6, 41)
41 FORMAT(X, ‘No new data present; Thiessen averages sKipped..’)
CALL EXIT(O)
ENDIF
READ(, REC = zOne, ERR = 900) Number, B2, R2, L2
READ({(i, REC = ABS(R2) + z0One, ERR = 900) R2
No_Sta = ABS(RR2)
IF (No_Sta .GT. Max_No_Sta) THEN
WRITE(6, 18) No_Sta
18 FORMAT(1X, ‘Too many stations are present (’, I3, ’) for’
& °’ processing.’,
& /iX/’Change "Maximum_Number Of_Stations" in program: PRDSAVMT’,
& /J4X,/and recompile. Use it to build new source file for this’,
& /41X, ’basin: DISAVMET.NI4 and recompile. The Thiessen weights’,
& /X, ’data base will be rebuilt)) ,
CLOSE (1)
CALL EXIT()
ENDIF ‘
Rcp = zOne
c
¢ Input subbasin areas and subbasin cell counts in map.
c ‘
OPEN(UNIT = 2, FILE = 'AREA.’//Bn$, STATUS = ‘OLD’)
READ(2, 501) (gCount(i), i = 1, No_Subbasins)
501 FORMAT(E13.6E2)
READ(2, 501) gCount(0)
DO 8765 1 - O, No_Subbasins
gCount(I) = gqCount(l) / 1000000. / CellSize xx 2
8765 CONTINUE
CLOSE (2)
c
¢ Initialize the number of networks computed thus far in this routine.
Cc Set "Saved" TRUE to avoid saving uninitialized weights.
c
Total_No_NetworkKs = O
Saved = .TRUE.
c
¢ Input the code map for the subbasins within the basin.
c
OPEN(UNIT = 2, FILE = Bn$//’BYTCD.MAP’, STATUS = ‘OLD’, RECL =
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& Record_Length, ACCESS = 'DIRECT’, FORM = '‘UNFORMATTED’)
DO 20 J = 0, Map_Height
READ(2) zMap_Record(J)
20 CONTINUE
CLOSE (2)

Get number of records and starting date from subbasin 01 provisional

data file.

OPEN(UNIT = 7, FILE = Bn$//’01.PRV’, STATUS = ‘OLD’, ACCESS
& = ‘DIRECT?, RECL = 6, FORM = ‘UNFORMATTED’)

READ(7, REC = 1) Ibn, No_Rec, K

CLOSE (7)

Always = No_Rec .EQ. O .OR. X .NE. Number

IF (Always) THEN

K = Number
No_Rec = O
ENDIF

No_Rec = No_Rec + 1

Rcs = 2 + NHumber - X
First_New_Data = .FALSE.
No_Days = Number - X
Number_ Of Records =z O ;

Open the intermediate provisional subbasin data file.

OPEN(UNIT = 5, STATUS = ‘'SCRATCH’, ACCESS = '‘DIRECT’, RECL = 6,
& FORM = ‘UNFORMATTED’) '

Open the intermediate Thiessen weight table file.
OPEN(UNIT = 3, FILE = ‘THSN_DAT.”//Bn$, STATUS = 'OLD’, ACCESS
& = 'DIRECT’, RECL = (No_Subbasins + 1) * Max_No_Sta »x 4, FORM
& = ‘"UNFORMATTED’, IOSTAT = Error)
Found = Error .EQ. O

Old weights available, check for hash tables..

IF (Found) THEN .

OPEN(UNIT = 7, FILE = *“THSN_HSH.’ // Bn$, STATUS = *OLD’, ACCESS

& = 'DIRECT’, RECL = 2, FORM = 'UNFORMATTED’, IOSTAT = Error)
Found = Error .EQ. O
ENDIF

0ld weights and hash tables exist, check dimensions...

IF (Found) THEN

READ(T) I

READ(7) J

READ(T) K

READ(7) Sta_No

READ(7) No_Sta

READ(7) Ibn

READ(T) No_Networks

IF (I .NE. NwStLg .OR. J .NE. Hash_Size .OR.
-60~



& X .NE. Max_No_Networks .OR. Sta_No .NE. No_Subbasins .OR,
& No_Sta .NE. Max_No_Sta .OR. Ibn .NE. Basin_Designator) THEN
CLOSE (7, STATUS = ‘DELETE’)
Found = .FALSE.
ENDIF
ENDIF

Old weights, hash tables, and dimensions O.K, check symbol table...

Q

[
IF (Found) THEN
OPEN(UNIT = 2, FILE = *'THSN_SYM.’//Bns$, STATUS = ‘OLD’, ACCESS
& = '‘DIRECT’, RECL = NwStLg, FORM = 'UNFORMATTED’, IOSTAT = Error)
Found = Error .EQ. O
ENDIF

Either initialize or read hash tables..

Q

IF (NOT. Found) THEN
CLOSE (7, STATUS = 'DELETE’, IOSTAT = Error)
CLOSE (3, STATUS = ‘DELETE’, IOSTAT = Error)
OPEN(UNIT = 3, FILE = 'THSN_DAT.”//Bn$, STATUS = ‘NEW’, ACCESS
& = ‘DIRECT’, RECL = (No_Subbasins+{)*Max_No_Stax4, FORM
& = 'UNFORMATTED’)
CLOSE(2, STATUS = 'DELETE’, IOSTAT = Error)
OPEN(UNIT = 2, FILE - ‘THSN_SYM.//Bn$, STATUS = '"NEW’, ACCESS
& = ‘DIRECT’, RECL = NwStLg, FORM = ‘“UNFORMATTED’)
- No_HNetworkKs = 0
DO 3 I -4, Hash_Size
Hash_Table(I) = O
3 CONTINUE
-ELSE
DO 502 I = 1, Hash_Size
"READ(T) Hash_Table(I)
502 CONTINUE
DO 503 I = 1, Max_No_Networks
READ(7) Chain_Table(I)
503 CONTINUE
DO 504 I = 1, Max_No_Networks
READ(7) Last_Use(I)
504 CONTINUE
DO 505 I = 1, Max_No_Networks
READ(7) NtwrK_Sym_Sz(I)
505 CONTINUE

CLOSE (T)

Network_In_Memory = O

ENDIF
c 0%9augo0
¢ Open file for saving Thiessen-weight-computation history log. 09aug90
c 09aug90

OPEN(UNIT = 4, FILE = "HSTRYLOG.” // Bns$, STATUS = 'OLD’, C9augso

& ACCESS = '‘DIRECT’, RECL = 8, FORM = "UNFORMATTED’, ERR = 420) 0%9aug90
420 CLOSE(4, STATUS = 'DELETE’, ERR = 421) 0%aug9o
421 OPEN(UNIT = 4, FILE = "HSTRYLOG. // Bn$, STATUS = '"NEW’, 09aug90

& ACCESS = ’‘DIRECT’, RECL = 8, FORM = 'UNFORMATTED’, ERR = 420) 09aug90
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¢ Read a block of data from PROVSNAL.XXX.
C
¢ Rcp = 0 => at end-of-file
c
c

‘Dowhile’ Construct...
120 IF (Rcp .NE. Zero) THEN
READ(}, REC = Rcp, ERR = 900) Date, B2, R2, L2
No_Days = No_Days + 1
IF (R2 .LT. Zero .AND. .NOT, Always) THEN

Q

Flag = (old); skip Dblock.

Q

Rcp = B2
Preserve old values in provisional subbasin data files by sKipping
record. (They must be there from a previous update!).

aaaa

IF (Rcs .GT. No_Rec) GOTO 890
Rcs = Rcs + 1
CALL SequenceDate(Day, Month, Year, Date)
WRITE(S, 10) Day, Month, Year
10 FORMAT(1H+, ’Processing:’, 2I3, IS5,
& ' , )
ELSE ‘

(o Flag - "new", must calculate weighted data.

Rcp = L2 '

Data_No = 0

IF (NOT. First_New_Data) THEN

CALL SequenceDate(First_Day, First_Month, First_Year, Date)
First_New Data - .TRUE.

ENDIF

J =1

At end of DblocKk if Rcp = B2.

Qaaaa

‘DowWhile’ Construct..
812 IF (Rcp .NE. B2) THEN .
READ(1, REC = Rcp, ERR = 900) Latitude, Longitude, Tmin, Tmax,
& Precip, Rcp

(o4 Concatenated binary Latitude & Longitude,

CALL ID_String(X$(J))
Qgx(J) = Latitude / 100.
Qqy(J) = Longitude / 100.
Qgmet(J, 1) = Tmin
Qgmet(J, 2) = Tmax
Qamet(J, 3) = Precip
J=J +1

GOTO 812

ENDIF

J=J -1
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Convert station locations to map coordinates; not executed if J - O.

DO 130 Sta_No = 1, J

CALL Compute_Map_Coordinates(Qqx(Sta_No), Qqay(Sta_No))

130 CONTINUE

Data_No = { => minimum temperature

2 > maximum temperature
3 => precipitation

’Dowhile’ Construct...
300 IF (Data_No .LT. 3) THEN

Data_No - Data_No + 1
CALL SequenceDate(Day, Month, Year, Date)
WRITE(6, 30) Day, Month, Year, Data_No

30 FORMAT(iH+, ‘Processing:’, 213, I5,

& %

112 IF

Data No. ’ 1%, ’ 7))
I:-1
K=0

‘DoWhile’ Construct..

(XK .NE. J) THEN
K=K +1

Q = Qgmet(X, Data_No)
IF (@ .GT. -9000) THEN

Y$(I) = X$(K)
Qx(I) = Qgx(X)
Qy(I) = QgY(X)
Qmet(I) = Q
I=-I+1
ENDIF
GOTO {12
ENDIF

No_Sta = I -1

If all is missing for this data item, skip weighting and fill

in as missing.

IF (No_Sta .EQ. O) THEN
DO 311 subbasin = 0, No_Subbasins
Qwmet(Subbasin, Data_No) = -9999

311 CONTINUE

17jan90
If this is a i-station network then do not compute new 17jan90
Thiessen weights since it is unnecessary to do so. Simply 17jan90

use the value at the station as the weighted value. 17jang0
17jan90
ELSE IF (No_Sta .EQ. 1) THEN 17jan90
09aug9o0

write to the history log file, an unformatted, direct access 09aug9o0
file read and written to sequentially. Each record has the 09augg0

following structure: 09augg9o

09augso
ddcennil (unformatteqd, stored as 4 2-byte integers) 09augoo
i 0%augoo0

i network index (network number) 09aug9o0
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[ Total_No_Networks 0%9augso
i Hundreds place is code: O0%aug90
[} 0: network added O0%aug9o0
] i: network deleted 09aug9o0
i 2: 1-station ™network" added & dropped 09augg9o
I 3: network recalled . 09augo0
i 4: network repeated 09auge0
] Tens place is Data_No 09augs90
] Date 09aug90
0%9aug9o0
WRITE(4) Date, Data_No + 200, Total_No_HNetworks, O 0%9aug90
DO 312 Subbasin = 0, No_Subbasins 173an90
Qwmet(Subbasin, Data_No). = NINT(Qmet(1)) 17jang0
312 CONTINUE 17 jan90
ELSE
Construct network identifier.
NetworK_ID = Y$(1)
DO 132 Sta _No = 2, No_Sta
Network ID = NetworK_ID(1:(Sta_No - 1)«4) // Y$(Sta_No)
132 CONTINUE

Symbol_Size = No_Sta » 4

Compare network identifier with networks already computed.

CALL Find_Symbol(Network_ID, Symbol_Size, Found, Network_No)
IF (NOT. Found) THEN

IF (No_Networks .EQ. Max_No_Networks) THEN
Tables full, find least used..

Earliest_Last_Use = 32767
DO 4 Network_No = i, Max_No Networks
IF (Earliest_Last_Use .GT. Last_Use(Network_No)) THEN
Earliest Last_Use = Last_Use(Network_No).
Network_To_Delete = Network_No
ENDIF
CONTINUE .
READ(2, REC = Network_To_Delete) Network_Symbol_To_Delete
I = Ntwrk_Sym_Sz(Network_To_Delete)
WRITE(4) Date, Data_No + 100, Total_No_Networks, 09aug90
Network_To_Delete 09aug90
CALL Delete_Symbol(Network_Symbol_To_Delete, I, Network_HNo)
ELSE -
Network No = No_Networks + {
Ho_NetworKs = Network_No
ENDIF
CALL Store_Symbol(Network_ID, Symbol_Size, NetworK_No)

Save current weights before calculating new ones, if necessary.
IF ((NOT. Saved) THEN

SKip save if current weights are ones to be deleted; will only
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11

13

.12

16

201

200

happen (current is least-used) if Max_No_Networks = i.

IF (Network_In_ Memory .NE. Network_No) THEHN
WRITE(6, 11) Day, Month, Year, Data_No
FORMAT(1H+, ‘Processing:’, 213, I5,
s+ Data No. ’, I, ’; saving old weights. ‘)
CALL Invalidate_Old_Weights(Bns$, Error)

WRITE(3, REC = Network_In_Memory) qThiessen_Weights
ENDIF

ENDIF

WRITE(S, 13) Day, Month, Year, Data_No, Total_No_Networks + 1
FORMAT(1H+, ’Processing:, 2I3, I5,

’y Data No. ’, 11, ’; finding new weights 7, 16, °’.7)

WRITE(4) Date, Data_No, Total_No_Networks + {, Network_No 09aug90

CALL Thiessen_Weights(No_Sta)
Saved = .FALSE,
Total_No_NetworKs
Network_In_Memory
ENDIF

IF (NetworkK_No .NE. NetworK_In_Memory) THEN

IF (NOT. Saved) THEN ‘

. ‘'WRITE(, 11) Day, Month, Year, Data_No

CALL Invalidate_Old_Weights(Bn$, Error)

WRITE(S, REC = Network_In_Memory) gThiessen_Weights
ENDIF :
WRITE(6, 12) Day, Month, Year, Data_No
FORMAT(1H+, ‘Processing:’, 213, I5,

’; Data No. ’, I4, ’; reading old weights. ‘)

Total _No_Networks + 1
Network_No

WRITE(4) Date, Data_No + 300, Total_No_Networks, Network_No 09augg90

READ@, REC = Network_No) qThiessen_Weights
NetworK_In_ Memory = Network_No
Saved = .TRUE,

ELSE 28feb90
IF (Found) THEN 09auggo
WRITE(6, 16) Day, Month, Year, Data_No ) 28feb90
FORMAT(1H+, ‘Processing:’, 213, 15, 28feb90
s Data No. ’, I, ’; using previous weights. ‘) 28feb90
WRITE(4) Date, Data_No + 400, Total_No_Networks, Network_No 09aug90
ENDIF 09aug90
ENDIF

Last_Use(NetworkK_No) = Date
DO 200 Subbasin = O, No_Subbasins
Qq = 0.
DO 201 Sta_No = 1, No_Sta
Qq = Qg + Qmet(Sta_No) * qThiessen_Weights(Sta_No, Subbasin)
CONTINUE
Qwmet(Subbasin, Data_No) = NINT(QQ)
CONTINUE
ENDIF
GOTO 300
ENDIF

Write updated values to provisional subbasin data intermediate flile.

Number_Of Records = Number_Of Records + 1
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WRITE(S) Rcs
DO 321 Subbasin = 0, No_Subbasins
WRITE(S) (wmet(Subbasin, Data_No), Data_No = 4, 3)
321 CONTINUE
IF (Rcs .GT. No_Rec) No_Rec = Rcs
Rcs = Rcs + 1
ENDIF
GOTO 120
ENDIF
c
¢ End of PROVSNAL.xxXX.
c
CALL SequenceDate{(Last_Day, Last _Month, Last_Year, Date)
c
¢ Save Thiessen weights and network hash tables.
c
WRITE(S, 14)
14 FORMAT(iH+,
&’Saving Thiessen weights and network hash tables. )
IF (.NOT. Saved) THEN
CALL Invalidate Old_Weights(Bn$, Error)
WRITE(, REC = NetworK_In_Memory) qThiessen_Weights
ENDIF
CLOSE (3) :
CALL Invalidate Old_Weights(Bns$, Error)
OPEN(UNIT = 7, FILE = 'THSN_HSH.” // Bn$, STATUS = ‘NEW’,
& ACCESS = ‘DIRECT’, RECL = 2, FORM = 'UNFORMATTED’) )
WRITE(7) NwStLg
WRITE(7) Hash_Size
WRITE(7) Max_No_HNetworks
WRITE(7) No_Subbasins
WRITE(7) Max_No_Sta
WRITE(7) Basin_Designator
WRITE(7) No_Networks
DO 506 I - 1, Hash_Size
WRITE(7) Hash_Table(I)
506 CONTINUE
DO 507 I = 1, Max_No_HNetworks
WRITE(7) Chain_Table(I)
507 CONTINUE
DO 508 I = 1, Max_No_Networks
WRITE(7) Last_Use(I)
508 CONTINUE
DO 509 I = i, Max_No_Networks
WRITE(7) HtwrkK_Sym_Sz(I)
509 CONTINUE
CLOSE (7)
CLOSE (2)
CLOSE (4) 09aug90
c
¢ Read temporary intermediate storage file for sudbasin weighted data and
¢ update individual subbasin files. No_Days = number of records supposed
¢ to be in the subbasin provisional data files minus header; if there are
¢ more after the last day added, they are ignored (should never happen with
¢ normal use of the forecast package).
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DO 5 Subbasin = 0, No_Subbasins
WRITE(6, 15) Bn$ // CHAR(Subbasin / 10 + 48) //
& CHAR(Subbasin - (Subbasin / 10) ¥ 10 + 48)
15 FORMAT(1H+, ‘Updating subbasin provisional data file: ’, A5,
& °.PRV )
OPEN(UNIT = 7, FILE = Bn$ // CHAR(Subbasin / 10 + 48) //
& CHAR(Subbasin - (Subbasin / 10) % 10 + 48) // *.PRV’, STATUS =
& 'OLD’, ACCESS = 'DIRECT’, RECL = 6, FORM = '"UNFORMATTED’)
READ(7, REC = 1) Ibn, No_Rec, X
I = Number_Of_Records
J =1
IF (J .GT. Buffer_Length) J = Buffer_Length
K = Subbasin + 2
Be =1
‘DowWhile’ Construct..
7 IF (J .GT. O) THEN

I:=1-J

DO & C2 =14, J :

READ(, REC = B2) iBuffer(C2)
READ(5, REC = K) Buffer(Ca)

B2 = B2 + No_Subbasins + 2
K = X + No_Subbasins + 2
8 CONTINUE
DO 9 C2=11J
WRITE(7, REC = iBuffer(C2)) Buffer(Ca)
9 CONTINUE
J=1I
IF (J .GT. Buffer_Length) J = Buffer_Length
GOTO 7
ENDIF
WRITE(7, REC = {) Ibn, No_Days, Number
CLOSE (T7)
5 CONTINUE
CLOSE (5, STATUS = ‘DELETE’)

Set flags to "old" for processed data.

Rcp = zOne
‘DoWhile’ Construct
2 IF (Rcp .NE. Zero) THEN
READ({, REC = Rcp, ERR = 900) Date, B2, R2, L2
IF (R2 .GT. Zero) WRITE(1, REC = Rcp, ERR = 900) Date, B2, -R2,L.2
Rcp = B2
GOTO 2
ENDIF
CLOSE (1)

Get "Length" of forecast.

OPEN(UNIT = {, FILE = ‘LENGTH.” // Bn$, STATUS = 'OLD’,
& ACCESS = ‘DIRECT’, RECL = 52, FORM = ‘FORMATTED’)
READ(, FMT = 1000, REC = 1) Length
1000 FORMAT(45X, I5)
CLOSE (1)
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c

¢ Store earliest changed date in file BSHNM. so that rest of
forecast package Knows when to begin updating of other files.

C
c

aaaQ

Q

3

OPEN(UNIT = i, FILE = ‘BSNNM.’, STATUS = ‘OLD’,
& ACCESS = 'DIRECT’, RECL = i3, FORM = 'FORMATTED’)
READ(, FMT = 1005, REC = 2) I, J, Over_The_Lake

= designator for this program.

WRITE({, FMT = 1005, REC = 2) I, 3, Over_The_Lake, CrLf

CALL DateSequence(Last_Day, Last_Month, Last_Year, J)

J=J +1 ! J = Sequence number of ist day of forecast.
IF (NOT. First_HNew_Data)

& CALL SequenceDate(First_Day, First_Month, First_Year, J)

Provisional data end date

WRITE(1, FMT = 1002, REC = 4) Last_Day,Last_Month,Last_Year,CrLf

1002 FORMAT(2I3, I5, A2)

aaaa
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Determine ending date of forecast, “Length" FULL months after end of

data.

CALL SequenceDate(Last_Day, Last_Month, Last_Year, J)
IF (Last_Day .EQ. i) THEN

Last_Month - Last_Month + Length

ELSE '

Last_Month = Last_Month + Length + 1

ENDIF ‘

Last_Year := Last_Year + (Last_Month - 1) / 12
Last_Month = MOD(Last_Month - i, 12) + 1
Last_Day = 14
CALL DateSequence(Last_Day, Last_Month, Last_Year, I)
I1=-=1-1
CALL SequenceDate(Last_Day, Last_Month, Last_Year, I)
WRITE(4, FMT = 1002, REC = 5) Last_Day, Last_Month,Last_Year,CrLf

Determine starting date for model statistics output (1st of month of
forecast beginning minus 18 months and { day) and save in BSNNM.

CALL SequenceDate(Last_Day, Last_Month, Last_Year, J)

Last_Month = Last_Month + 18

Last_Year = Last_Year - 3 + (Last_Month -1) / 12

Last_Month = MOD(Last_Month - {, 12) + 1

Last_Day =1

CALL DateSequence(Last_Day, Last_Month, Last_Year, J)

J=J -1

CALL SequenceDate{Last_Day, Last_Month, Last_Year, J)

WRITE(1, FMT = 1002, REC = 6) Last_Day, Last_Month,Last_Year,CrL{f

Write earliest date sequence number of added/changed data for other
files, comparing it to the date already there for them, and writing the
earliest back. This number is used by other programs that update those
files as the beginning of the update; at that time, the other programs
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correct this number to reflect the update.

a Q

CALL DateSequence(First_Day, First_Month, First_Year, Starts)

Date of earliest new data put by DISAVMET since WATOUT.NI4 was last run
to0 update ZXxX//.SUM.

Qaaa

READ(1, FMT = 1002, REC = 7) Last_Day, Last_Month, Last_Year

CALL DateSequence(Last_Day, Last_Month, Last_Year, Date)

IF (Date .GT. Starts) Date = Starts

CALL SequenceDate(Last_Day, Last_Month, Last_Year, Date)

WRITE({, FMT = 1002, REC = 7) Last_Day, Last_Month, Last_Year,CrLf

Date of earliest new data put by DISAVMET since LUMPSTOR.NI4 was last
run to update xxxXALL.SUM.

QO

READ({, FMT = 1002, REC = 8) Last_Day, Last_Month, Last_Year

CALL DateSequence(Last_Day, Last_Month, Last_Year, Date)

IF (Date .GT. Starts) Date = Starts

CALL SequenceDate(Last_Day, Last_Month, Last_Year, Date)

WRITE(, FMT = 1002, REC = 8) Last_Day, Last_Month, Last_Year,CrLf

Date of earliest new data put by DISAVMET since CMOFPOSR.NI4 was last
run to update XXXALL.MET.

QaQaa0

READ({, FMT = 1002, REC = 9) Last_Day, Last_Month, Last_Year

CALL DateSequence{(Last_Day, Last_Month, Last_year, Date)

IF (Date .GT. Starts) Date = Starts

CALL SequenceDate(Last_Day, Last_Month, Last_Year, Date)

WRITE(4, FMT = 1002, REC = 9) Last_Day, Last_Month, Last_Year,CrLf
CLOSE (1)

WRITE(S, 2005) Total_No_Networks

2005 FORMAT(iH+, ‘Successful completion of DISAVMET:, I6,
& * New Thiessen networks computed! ’)
CALL EXIT(0)

c .

¢ Error handling...

c

¢ Problems with PROVSNAL.XXX or with xXxx/Z/.PRYV.

c

890 WRITE(6, 2001) Bn$

2001 FORMAT(X, ‘End-of-file read before expected on old provisional’,
& /, 1X, ’subbasin data file: ’, a3, 'XX.PRV’
& /, 1X, ‘Updating aborted!l)
GOTO 891

900 WRITE(6, 2000) Bn$
2000 FORMAT(1X, 'Data file, PROVSNAL/., A3,

& ’ is not present or is in error/, /, 1X, ‘Updating aborted!)
891 OPEN(UNIT = 2, FILE = ‘BSNNM.’, STATUS = ‘OLD’,

& ACCESS = 'DIRECT’, RECL = i3, FORM = 'FORMATTED’)

READ(2, FMT = 1005, REC = 2) I, J, Over_The_Lake
1001 FORMAT(A10)
1005 FORMAT(213, A4, 1X, A2)
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¢ Invalidate use of any programs.

C

o]

& = 'DIRECT’, RECL

WRITE(2, FMT = 1005, REC = 2) I, -1, Over_The_LakKe, CrLf
CLOSE (2)

CALL EXIT(1)

END

SUBROUTINE Invalidate_Old_Wweights(Bns, Error)

IMPLICIT NONE

INTEGER*2 Error

CHARACTER»3 Bn$

OPEN(UNIT = 7, FILE = "THSN_HSH.” // Bn$, STATUS = ‘OLD’, ACCESS
= 2, FORM = "UNFORMATTED’, IOSTAT = Error)

CLOSE (7, STATUS = 'DELETE’, IOSTAT = Error)

RETURN

END

INTEGER*2 FUNCTION Hash(Symbol, K, Hash_Size)

¢ This function returns the hash code for a particular symbol given the
¢ symbol length (K) and hash size. :

Cc
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IMPLICIT NONE

INTEGER*2 Max No_Sta, NwStLg

PARAMETER (Max_No_Sta = mweososssosoosx £illed in by PRDSAVHMT ks
PARAMETER (NwStLg = Max_No_Sta x 4) )

CHARACTERYNwStLg) Symbol
INTEGER»2 K, Hash_Size

INTEGER*2 J, I, Bit_HNo, Byte_No, M

J=0

DO {1 =0, 14

Bit No = I # (K x 8 / 15)

Byte_No = Bit_No / 8 + 1

Bit_No = MOD(Bit_HNo, 8) ,
M = IAND(ICHAR(Symbol(Byte_No:Byte_No)), ISHFT(128, -Bit_No))
IF (M .NE. 0) J = IOR(J, ISHFT(, I)

1 CONTINUE

Hash = MOD(J, Hash_Size) + |
RETURN
END

SUBROUTINE Find_Symbol(S, Ss, Found, Indecs)

This routine searches for a given symbol in the hashed symbol table

and, if it is found, returns Found = .TRUE. and its index in the symbol

table. S is the symbol to store. Hash_table is the table to hash to;

its contents point to positions in the Symbol_Table (on disk) and in.the

Chain_Table. If a symbol hashes to the same location in the Hash_Table,

then it will exist in the symbol table along the links established by the
Chain_Table.
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IMPLICIT NONE

INTEGER*2 Max_No_Sta, NwStLg, Max_No_Networks, Hash_Size

PARAMETER (Max_No_Sta = messsbostoosooos filled in by PRDSAVHMT s
PARAMETER (NwStLg = Max_No_Sta » 4)

PARAMETER (Max_No_Networks = 1000)

PARAMETER (Hash_Size = 1500)

CHARACTERMNWStLg) S
INTEGERx*2 Ss, Indecs
LOGICALx Found

INTEGER*2 Hash_Table(l:Hash_Size), Chain_Table(1:Max_No_Networks),
& Hash, NtwrK_Sym_Sz(i:Max_No_Networks)

CHARACTERMNWStLg) Ste

COMMON /HshTbls/ Hash Table, Chain_Table, Ntwrk_Sym_Sz

Indecs = Hash_Table(Hasnh(S, Ss, Hash_size))

IF (Indecs .EQ. 0) THEN

Found = .FALSE.

ELSE

READ(2, REC = Indecs) Ste

‘Dowhile’ Construct..

1 IF (5 .NE. Ste .AND. Chain_Table(Indecs) .NE. 0) THEN

Indecs = Chain_Table(Indecs)
READ(2, REC = Indecs) Ste
GOTO 1

ENDIF

Found = S .EQ. Ste

ENDIF

RETURN

END

SUBROUTINE Store_Symbol(Symbol, Symbol_size, Indecs)

This routine stores a symbol in the given hashed symbol table. See
comments in the procedure: Find_Symbol. Indecs is the place in the tables
to store the symbol. THIS ROUTINE DOES NOT CHECK TO SEE IF SYMBOL IS
ALREADY IN THE TABLES NOR IF THE TABLES OVERFLOW!

IMPLICIT NONE

INTEGER»2 Max_No_Sta, NwStLg, Max_No_HNetworks, Hash_Size

PARAMETER (Max_No_Sta = meesossouoooox filled in by PRDSAVMT s
PARAMETER (NwStLg - Max_No_Sta = 4)

PARAMETER (Max_No_Networks = 1000)

PARAMETER (Hash_Size = 1500)

CHARACTERMNWStLg) Symbol
INTEGER*2 Symbol_Size, Indecs

INTEGER#2 I, Hash, Hash_Table(1:Hash_Size),
& Chain_Table{i:Max_No_Networks), NtwrkK_Sym_Sz(1:Max_No_Networks)
COMMON /HshTbls/ Hash_Table, Chain_Table, NtwrK_Sym_Sz

WRITE(2, REC = Indecs) Symbol ! Store in symbol table
NtwrK_Sym_Sz(Indecs) = Symbol_Size
' ~Ti-
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I = Hash(Symbol, Symbol_size, Hash_size)

IF (Hash_Table(I) .EQ. O) THEN

Chain_Table(Indecs) = O ! Start new chain
ELSE
Chain_Table(Indecs)
ENDIF

Hash _Table(I) = Indecs ! Store in hash table
RETURN

END

Hash _Table(I) ! Insert in chain

SUBROUTINE Delete_Symbol(S, Ss, Indecs)

This routine finds and deletes a given symbol from the hashed symbol
table and returns the index in the symbol table of the new vacancy. See
comments in the procedure: Find_Symbol. ASSUMES THAT SYMBOL EXISTS IN
THE HASHED SYMBOL TABLE; IT 1S UNCHECKED HERE!!!

IMPLICIT NONE

INTEGER*2 Max_No_Sta, NwStLg, Max_No_Networks, Hash_sSize

PARAMETER (Max_No_Sta = mweaxswoioossx filled in by PRDSAVMT mesxsxsx
PARAMETER (NwStLg = Max_No_Sta » 4)

PARAMETER (Max_No_Networks = 1000)

PARAMETER (Hash_Size = {500)

CHARACTERMNWStLg) S
INTEGERx*2 Ss, Indecs

INTEGER*2 Hash_Table(i:Hash_Size), Chain_Table(i:Max_No_Networks),
& Index_Save, Hash, Ntwrk_Sym_Sz(1:Max_No_HNetworks)

CHARACTER¥NwWStLg) Ste

COMMON /HshTbls/ Hash_Table, Chain_Table, Ntwrk_Sym_Sz

Index_Save - Hash(S, Ss, Hash_Size)
Indecs = Hash_Table(Index_Save)
READ(2, REC = Indecs) Ste
IF (S .EQ, Ste) THEN
Hash_Table(Index_Save) = Chain_Table(Indecs)
ELSE
’Dowhile’ Construct..
i IF (8 .NE. Ste) THEN
Index_Save = Indecs
Indecs = Chain_Table(Indecs)
READ(2, REC = Indecs) Ste
GOTO 1§
ENDIF
Chain_Table(Index_Save) = Chain_Table(Indecs)
ENDIF
RETURN
END

SUBROUTINE Thiessen_Weights(No_Stations)

This routine calculates Thiessen weights for all meteorological
stations, for each subbasin, for all subbasins. :
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Inputs are: basin map, ZzMap(O:Map_Width,0:Map_Height)
where ‘zMap(l, J) is array of codes,
one code for each subbasin
‘I’ 1s the x-coordinate of an area on the map
*J’ 1s the y-coordinate of an area on the map
number of meteoroclogical stations in network, No_Sta
station coordinates, Qx(i:No_Sta), Qy(1:No_Sta)
where ’‘Qx(Sta_No)' is the x-coordinate of station
‘Qy(Sta_No) 1is the y-coordinate of station
Sta_No’ is station index between 1 and No_Sta

Outputs are: weight table, qThiessen_Weights(O:No_Subbasins, 1:No_Sta)
where ‘qThiessen_Weights(Subbasin, Sta_No)y
is the Thiessen weight for indicated
subbasin and station

Thiessen weights are determined by computing polygon maps (one at a
time and disposing of each before getting the next) and counting the
codes of each subbasin in the polygon row ’‘windows’ (between left
and right columns in each row).

IMPLICIT NONE
INTEGERx2 Map_Width, Map_Height, Max_No_Sta, No_Subbasins,
& Dummy_Code

PARAMETER (Map_Width = seocasbectcoososase £illed in by PRDSAVHT smesssx
PARAMETER (Map_Height = weossoboosoooos filled in by PRDSAVHT mtexssss
PARAMETER (Max_No_Sta = weoossossoooiix filled in by PRDSAVMT sesnknx
PARAMETER (No_Subbasins = saeeeooaxxx filled in by PRDSAVHMT sxxxnnsx
PARAMETER (Dummy_Code = No_Subbasins + 1)

CHARACTER¥ zMap(O:Map_Width, O:Map_Height)

REALx4 gThiessen_Weights(i:Max_ No_Sta, O:No_Subbasins + 2),

& gCount(0:No_Subbasins), Q

INTEGER»x4 Qtw(l:Max No Sta, O:No_Subbasins + 2), QK, QKK
INTEGER*2 Lrow(O:Map_Height), Rrow(O:Map_Height), Sta_No, No_Sta,
& Y1, Yu, No_Stations, Subkasin, No_Sta_Minus One, L, R, I, J

NOTE: The count array, "Qtw" above, and the variables, QK and QKK Dbelow,
must be typed as INTEGERx4 so that the counting additions in the double
DO-LOOP 2 below and the summation in DO-LOOP 205 are very fast and "Qtw"
is dimensionally compatable with *"gqThiessen_Weights". If INTEGERx4 is
unavailable, then use REALx4,

COMMON /Weights/ qThiessen Weights, gCount

COMMON /Digital/ zMap

COMMON /Polygon/ Sta_HNo, No_Sta, Y1, Yu, Lrow, Rrow
EQUIVALENCE (qThiessen_Weights, Qtw)

No_Sta - No_Stations
IF (No_Sta .EQ. i) THEN
DO 1 Subbasin = 0, No_Subbasins
qThiessen_Weights(l, Subbasin) = 1.0
-1 CONTINUE
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ELSE
No_Sta_Minus_One = No_Sta -1
DO 2 Sta_No = i, No_Sta_Minus_One
DO 3 Subbasin = O, No_Subbasins + 2
Qtw(Sta_No, Subkasin) =
3 CONTINUE
CALL Thiessen_Polygon
DO 4 J = Y, Yu
L = Lrow(J)
R z Rrow(J)
DOSBI:=L, R
Subbasin = ICHAR(zMap(Il, J))
Qtw(Sta_No, Subbasin) = Qtw(Sta_No, Subbasin) + {
5 CONTINUE .
4 CONTINUE
2 CONTINUE
DO 6 Sta_No - {, No_Sta_Minus_One
Qtw(Sta_No, 0) = Qtw(Sta_No, 0) + Qtw(Sta_No, Dummy_Code)
6 CONTINUE

DO 7 Subbasin = O, No_Subbasins

QK =

Q = gqCount(Subbasin)

IF (@ .EQ. 0) THEN o . 24jungo
Q = 1.0 .21jun90
QK = 1.0 21jungo

ENDIF 21juno0
DO 8 Sta_No = 1, No_Sta_Minus_One :
QKK = Qtw(Sta_No, Subbasin)
GK = QK + QKK
qThiessen_Weights(Sta_No, Subbasin) = GKK / Q
8 CONTINUE
qgThiessen_Weights(No_Sta, Subbasin) = 4. - QK / Q
7 CONTINUE
ENDIF
RETURN
END

SUBROUTINE Thiessen_Polygon

This routine generates a map of the Thiessen polygon for the
given station. Only the polygon edges are identified. '

Inputs are: station index, Sta_No
total number of stations, No_Sta
map coordinates of each station (expressed in map units),
Qx(1:No_Sta) and Qy(1:No_Sta)

Outputs are: polygon map expressed as left and right abcissa for each
ordinate, Lrow(0:Map_Height) and Rrow(O0:Map_Height)
map upper most and lower most ordinate values, Yu and Y1

Polygon edges are found by first locating an initial point on the edge
of the polygon, or in the polygon but on the edge of the map, and then
~TH-



searching along the edge (of the polygon or map, whichever dominates)

to establish other edge points. The search pattern is initially north,
east, south, and west (NESW) until the next point is found in both the
map and polygon. The search pattern is rotated (ESWN, SWNE, WHES, etc.)
whenever the search returns to the previous point found (no next point
found) and the search continues until the edge is completely traversed.
A point is identified as being in the polygon if the polygon station is
the closest of all stations to it,

aagaaoaaaqaaa

IMPLICIT NONE
INTEGER*2 Map Width, Map_Helight, Max_No_Sta

PARAMETER (Map_Width = meesossoocboosx fllled in by PRDSAVMT stxexxmx
PARAMETER (Map_Height = meousexxxsuxxxx filled in by PRDSAVHMT sxsassxxn
PARAMETER (Max_No_Sta = sseossoouooioox filled in by PRDSAVHT mteeexexs
REAL»4 Qx(1:Max_No_Sta), Qy(1:Max_No_Sta), SrtX(1:Max_No_Sta),
& SrtY(1:Max_No_Sta), V
INTEGER*2 Search_Pattern_X(1:4, 0:5), Search_Pattern_Y(1:4, 0O:5),
& Lrow(O:Map_ Height), Rrow(O:Map_Height), Sta_No, No_Sta, Y1, Yu,
& No_Pattern_Rotations, N, J, I, StaNo, iStart, jStart, iLast,
& JjLast, iFirst, jFirst, Ii, Jj, Search, SrtN(i:Max_No_Sta)
LOGICALs First_Cell, Closest_Station
COMMON /Sta_Loc/ Qx, Qy, SrtX, SrtY, SrtHN, N
COMMON /Polygon/ Sta_No, No_Sta, Y1, Yu, Lrow, Rrow
c ‘
¢ Initialize search pattern and number of pattern rotations
c
DATA Search_Pattern X / O, 1, O, -,
i, O, -1, O,
o, -1, 0, 1,
-1, O, 1, O,
o, ¢t 0, -4,
i, 0, =i, O/
DATA Search_Pattern_Y / 4, 0O, -1, O,
o, -1, 0O, 4,
-1, O, 1, 0O,
o, 1 0O, -4,
1, O, -1, O
o, -, 0O, 1/
No_Pattern_Rotations = O
N = No_Sta

RO R0 RO Qo Ro

20 RO Q0 Qo Re

[ed
¢ Initialize upprer most and lower most ordinates to null map.
c

Yl = Map_Height

Yu =0
c
¢ Initialize left and right row limits to null map.
c
DO 99 J = 0, Map_Heignt
Lrow(j) = Map_Width
Rrow(j) = O
99 CONTINUE
c
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C Store station coordinates and numbers in order of closest to Sta_No.
c
DO 11 =1, No_Sta
SriX(I) = (Qx(I) - Qx(Sta_No)) *x 2 + (Qy(I) - Qy(Sta_No)) #»x 2
SriN(I) = I
1 CONTINUE
DO 2 1I =14 No Sta -1
StaNo = SrtN(I)
V = SrtX(I)
DO 3 J=1I+1 No_Sta
IF (SrtX(J) .LT. V) THEN
SrtX(I) = Srtx(J)
SrtXJ) = Vv
V = SrtX()
SrtN(I) SrtiN(J)
SrtN(J) = StaNo
StaNo = SriN(I)
ENDIF
3 CONTINVE
2 CONTINUE
DO 4 I -1, No_Sta
SrtX(I) QX(SrtN(I))
SrtY(I) QY(SrtN(I))
4 CONTINUE

Find map or off-map location of station and find an initial
point on the map, on the polygon edge with nothing to the north.

NOTE: Since station coordinates are already shifted to economize on
distance calculations, we must "unshift" them to determine which cell
that the station is in. Alternatively, we could use the shifted
coordinates and routine Closest_Station to see which cell is closest to
the station (which would be the cell that the station is in); but that is
t00 much work.

aaogoaogaaaaaagaa0

I
J

Qx(Sta_No) + 0.5
Qy(Sta_No) + 0.5

IF (I .GT. Map_Width) THEN
IF (J .GT. Map_Height) THEN
c Station is northeast of map..
GOTO 981
ELSE ,
IF (J .GE. 0) THEN
c Station is east of map..
GOTO 971
ELSE
c Station is southeast of map..
GOTO 961
ENDIF
ENDIF
ELSE
IF (I .GE. O0) THEN
IF (J .GT. Map_Height) THEN
c ' Station is north of map..
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GOTO 951
ELSE

IF (J .GE. O0) THEN
(o

Station is in map..
GOTO 941
ELSE

Station is south of map..
GOTO 931

ENDIF
ENDIF
ELSE

IF (J .GT. Map_Height) THEN
C

Station is northwest of map...
GOTO 921

ELSE

IF (J .GE. 0) THEN
C

Station is west of map..
GOTO 911

ELSE ,
Station is southwest of map..
GOTO 901
ENDIF
ENDIF
ENDIF

ENDIF
C

Cc Search from northwest corner east and continue if nothing found.
(o4
981 1:=0
J = Map_Height
C ‘Dowhile’ Construct...
982 IF (I .LE. Map_Width) THEN

IF (Closest_Station(l, J)) GOTO 999
I=1I+1

GOTO 982
ENDIF

T

Cc

¢ Search from northeast corner south and exit if nothing found.
(o]

971 1 = Map_Width
J = Map_Height
¢ ’‘DoWhile’ Construct...
- 983 IF (J .GE. 0) THEN

IF (Closest_sStation(l, J)) GOTO 999
J=J -1

GOTO 983
ENDIF

RETURN
Lo

¢ Search from northeast corner south and continue if nothing found.
(o

961 I - Map Width
J = Map_Height
¢ ‘DoWhile’ Construct...
962 IF (J .GE. 0) THEN
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IF (Closest_sStation(I, J)) GOTO 999

J=J -1
GOTO 962
ENDIF

Search from southeast corner west and exit if nothing found.

I:= Map_width
J=0
‘Dowhile’ Construct...
963 IF (I .GE. O0) THEN
IF (Closest_sStation(I, J)) GOTO 999
I1=1I-1
GOTO 963
ENDIF
RETURN

Search from scuthwest corner east and exit if nothing found or
continue if something found.

931 I =0

J=0
‘Dowhile’ Construct...

932 IF (I .LE. Map_Width) THEN
IF (Closest_station(I, J)) GOTO 9414
I=1I+1 ,
GOTO 932 '
ENDIF
RETURN

Search north until out of polygon.

‘Dowhile’ Construct...
941 IF (Closest_Station(l, J)) THEN
J=J +1
IF (J .GT. Map_Height) GOTO 942
GOTO 941
ENDIF

Go bacK into polygon.

942 J =J -1
GOTO 999

geareh from nerthwest corner south and contilnue 1f nething found.

901 1
J

0
Map_Height

902 IF (J .GE. 0) THEN
IF (Closest_Station(I, J)) GOTO 999

J=J-1
GOTO 902
ENDIF
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Search from southwest corner east and exit if nothing found.
I=20
J =0

‘DoWhile’ Construct...
903 IF (I .LE. Map_Width) THEN
IF (Closest_Station(l, J)) GOTO 999
I =1I+14
GOTO 903
ENDIF
RETURN

Search from northwest corner east and continue if nothing found.

921 I = 0O

J = Map_Height
‘Dowhile’ Construct...

922 IF (I .LE. Map_Width) THEN
IF (Closest_sStation(l, J)) GOTO 999
I=1+1
GOTO 922
ENDIF

Search from northwest corner south and exit if nothing found.

941 I =0 ‘
J = Map_Height
GOTO 983

Search from northwest corner east and exit if nothing found.

951 I = O
J = Map_Height
GOTO 903

Edge of polygon (or map) reached, store coordinates
and initialize lower-most and upper-most ordinates.

999 iStart = 1
Jstart = J
Yl=J
Yu = J
Lrow(J)
Rrow(J)

I
I

Initialize "last-point-found" and "first-point-found”
coordinates to impossible values and set First_Cell.

iLast = Map_Width = 2
JLast = Map_Height = 2
iFirst = Map_width * 2
JFirst = Map_Height x 2
First_Cell = ,TRUE.

Search for edge in clockwise pattern.
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routine.

faster than if not ordered.

‘Dowhile’ Construct...
5 IF (No_Pattern_Rotations .LT. 6) THEN
Ii =1
Jiji=J
Search =1
‘DoWhile’ Construct..
6 IF (Search .LT. 4) THEN
i = Ii + Search_Pattern_X(Search, No_Pattern_Rotations)
JJj = Jj + Search_Pattern_Y(Search, No_Pattern_Rotations)
IF (Ii .LE. Map_Width .AND. Ii .GE. O ,AND. Jj .LE. Map_Height
& .AND. J3 .GE. O0) THEN
IF (Closest_Station(ll, JJ)) THEN

Found next edge point; test to see if first and store if not.

I:=1i

J = JJ

IF (iLast .EQ. iStart .AND. jLast .EQ. jStart .AND.
& I .EQ. iFirst .AND. J .EQ. jFirst) RETURN

IF (First_Cell) THEN

iFirst = 1

JFirst = J :

First_Cell = .FALSE,

ENDIF

IF (J .LT. Y1) Y1 J
IF (J .GT. Yu) Yu = J

IF (I .LT. Lrow(J)) Lrow(J) = I
IF (I .GT. Rrow(J)) Rrow(J) = I
iLast = I
JLast = J :
Search = O
ENDIF
ENDIF
Search = Search + 1
GOTO 6
ENDIF

Rotate search pattern; if search pattern changed more than 5.times, have
degenerate case of one point is only thing on polygon edge and on map.

No_Pattern_Rotations = No_Pattern_Rotations + 1
GOTO 5

ENDIF

RETURN

END

LOGICAL» FUNCTION Closest_Station(I, J)

This routine returns .TRUE. if the closest station to point (I, J) is
Sta_No and .FALSE. if not; assumes the Sta_No is the first station
represented in the arrays: SrtX, SrtY, and SrtHN, defined in the calling
If the arrays represent all stations in the network sorted in
order of distance from Sta_No, then this routine will find .FALSE.’s

The structure of the IF statement herein is
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designed to guarantee this routine always gives unique assignment of
closest station for any (and all) points no matter what the value of
Sta_No; i. e, if this routine returns .TRUE. for one station, then it
will return .FALSE. for all other stations for the same point (I, J).
This is a consideration only when a point is equidistant from two
stations, a rare but possible problem.

IMPLICIT NONE
INTEGERx2 Max_No_Sta

PARAMETER (Max_No_Sta = mwooovoooooooix filled in by PRDSAVMT oeexsxxux

REALx4 X(1:Max_No_Sta), Y(1:Max_HNo_Sta), SrtX({:Max_No_Sta),
& SriY(1:Max_No_Sta), W, V

INTEGER»2 I, J, No_Sta, StaNo, SrtN(1:Max_No_Sta)

COMMON /Sta_Loc/ X, Y, SrtX, SrtY, SrtN, No_Sta

W o= (SrtX() - I) #x 2 + (SrtY({) - J) #*x 2
Closest_Station = .FALSE.
DO 1 StaNo = 2, No_Sta
: (SrtX(StaNo) - I) #x 2 + (SrtY(StaNo) - J) w2
IF (v .LE. W) THEN
IF (V .EQ. W) THEN
IF (SrtN(StaNo) .LT. SrtN(1)) RETURN
ELSE
RETURN
ENDIF
ENDIF
1 CONTINUE
Closest_Station = .TRUE.
RETURN
END

SUBROUTINE Compute_Map_Coordinates(X, Y)

This routine accepts the latitude and longitude of a point and
returns the x and y map coordinates of the point representing

the ‘horizontal’ and ‘vertical’ distances, respectively, from

an ‘origin’ on the map of (0.5, 0.5).

The map is a polyconic projection about a central meridian
(88.0000 degrees west of the prime meridian for Superior).

Oon entry,

X is latitude in degrees and decimal degrees, positive from the
equator north.

y is longitude in degrees and decimal degrees, positive from the
prime meridian east (negative west of the p. m.).

Oon exit,
X is distance in Kilometers from point (0.5, 0.5) right.
¥y is distance in Kilometers from point (0.5, 0.5) up.

aaaaoaaaaaaagaagagaaaaaaa

IMPLICIT NONE
REALx4 R_M, X_Offset, Y_Offset, Radius
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PARAMETER (R_M = wwwooooooooootoooxxxk £illed in by PRDSAVMT wxswnxxsx
PARAMETER (X_Offset = weoxwoonoououonax £illed in by PRDSAVMT wexsakxxs
PARAMETER (Y_Offset = smmwooonoooooooosx filled in by PRDSAVMT ssxssxsxs
PARAMETER (Radius = smeaenoooonoooioooss £illed in by PRDSAVMT wxxxsxsss

REALx4 X, Y, Lat, Lon, Tp, Snpl

¢ Get latitude in radians and longitude in radians from reference meridian.
Lat X / 57.29578
Lon (Y - R_M) / 57.29578

Tp = TAN(Lat)
Snpl = SIN(Lat) ¥ Lon -

X = Radius » SIN(Snpl) / Tp
Y = Radius * (Lat + (1. - COS(Snpl)) / Tp)
X = X + X_Offset
= Y + Y_Offset
RETURN
END

SUBROUTINE ;D_Strlng(St_ID)
c
¢ This routine returns the concatenated binary image of the two 2-byte
C integers, contained in the unlabeled common Ddlock, as a 4-byte string.
¢ An effort is made to enable subsequent ordering by latitude first and
¢ then longitude. Two-byte integers are stored with least significant byte
¢ first; these are then switched in order here for the i. d. string.
c ,
IMPLICIT NONE
CHARACTER»4 St_ID, StalD

COMMON StalD

St_Id = StalID(2:2) // StaID(id) // StaID(4:4) // StaID(3:3)
RETURN

END

SUBROUTINE DateSequence(Day, Month, Year, SequenceNumber)

This routine computes the number of the date, with days numbered
sequentially from -32768, corresponding to 12 June 1898, through 32767,
corresponding to 15 November 2077. All variables, constants, and
arithmetic are 16-bit integer only.

QO aaaa

IMPLICIT NONE

INTEGERx2 Day, Month, Year, SequenceNumber

IF (Year .LT. 1900 .OR. (Year .EQ. 1900 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1896)
SequenceNumber = SequenceNumber - 835
SequenceNumber = SequenceNumber - 32767
RETURN

ENDIF

IF (Year .LT. 1988 .OR. (Year .EQ. 1988 .AND. Month .LT. 3)) THEN
CALL DS(Day, Month, Year, SequenceNumber, 1900)
SequenceNumber = SequenceNumber - 32142
RETURN
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ENDIF

CALL DS(Day, Month, Year, SequenceNumber, 1988)
RETURN

END

SUBROUTINE DS(Day, Month, Year, SequenceNumber, BaseYear)

This routine computes the number of the date, with days numbered
sequentially from 1 (corresponding to the base date). The base
date must be 1 March 1900 or 1 March on any LEAP YEAR not
greater than 2010. Dates must be between the base date and the
base date plus 32766, [I. e, the logic is correct only for
dates post-1900 and pre-2100 since 1900 and 2100 are not leap
years but 2000 is. Thus, tests for non-leap years on century
boundaries except those divisible by 400 which are leap years,
are avoided.] This routine is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the
evaluation of expressions. See Dr. Dobb’s Journal 80:66-70.
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IMPLICIT NONE
INTEGER*2 Day, Month, Year, SequenceNumber, BaseYear
SequenceNumber = Year - BaseYear - { + (Month + 9) / 12
SequenceNumber = 365 » SequenceNumber + SequenceNumber / 4

& + (153 * MOD(Month + 9, 12) + 2) / S + Day
RETURN
END

SUBROUTINE SequenceDate(Day, Month, Year, SequenceNumber)

This routine computes the date of the number, with days numbered
sequentially from -32768, corresponding to 12 June 1898, through 32767,
corresponding to 15 November 2077. All variables, constants, and
arithmetic are 16-bit integer only. '

aagaaaa

IMPLICIT NONE

INTEGERx2 Day, Month, Year, SequenceNumber, Intermediate

IF (SequenceNumber .LT. -32141) THEN
Intermediate = SequenceNumber + 32767
Intermediate = Intermediate + 835
CALL SD(Day, Month, Year, Intermediate, 1896)
RETURN

ENDIF

IF (SequenceNumber .LE. 0) THEN
Intermediate = SequenceNumber + 32142
CALL SD{(Day, Month, Year, Intermediate, 1900)
RETURN ‘

ENDIF

CALL SD(Day, Month, Year, SequenceNumber, 1988)

RETURN

END

SUBROUTINE SD(Day, Month, Year, SequenceNumber, BaseYear)
c
¢ This routine computes the date of the number, with days numbered
¢ sequentially from 1 (corresponding to the base date). The base date must
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be {1 March 1900 or 1 March on any LEAP YEAR not greater than 2010. Dates
must be between the base date and the base date plus 32766. ([I. e, the
logic is correct only for dates post-1900 and pre-2100 since 1900 and
2100 are not leap years but 2000 is. Thus, tests for non-leap years on
century boundaries except those divisible by 400 which are leap years,
are avoided.] This routine 1is set up to use only 2-byte integer
variables and to avoid intermediate use of reals in the evaluation of
expressions. See Dr. Dobb’s Journal 80:66-70.

IMPLICIT NONE

INTEGER*2 Day, Month, Year, SequenceNumber, BaseYear
Year := (SequenceNumber - 1 - SequenceNumber / 1461) / 365
Day = SequenceNumber - 365 x Yeanr - Year / 4

Month = MOD ((5 *x Day -~ 3) / 183 + 2, 12) + 1

Year - Year + BaseYear + { - (Month + 9) / 12

Day = Day - (153 ¥ MOD (Month + 9, 12) + 2) / 5

RETURN

END
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PROGRAM PRepareDiSAVgMeT

by TEC II, last updated 260c¢t88 (for PC), 23dec88
Russian map setups added by TSH 08jung0

This routine reads the source code file: DISAVMET.SRC and modifies it, in
pPreparation for its compilation, for use in a specific Great Lakes Basin
or Russian river basin.

This i1s done so that only a single master copy of source code,
DISAVMET.SRC, must be maintained. Information is passed to this routine
through the file: BSNNM.

NOTE: Subbasin numbers must be assigned in the map so that consecutive
numbers represent adjacent subbasins (physically touching) on the map.
Thus any consecutive range of numbers corresponds to a "closed set" (not
to more than one mutually-exclusive subsets). E. g., subbasins 11 and {2
on the Superior map must have 2 cells defined between them in the St.
Mary’s river as code ‘23’ (a dummy code on the Superior map for
connecting subsets) or the subbasins should be renumbered so that i1 and
12 become either 1 and 22 or 22 and i, respectively. Another example is
the joining of islands with their associated subbasins with dummy codes.
The only exception to this rule is for the area outside of the entire
basin. E. g, "subbasin" c¢ode 24 in the Superior map represents the area
outside of the entire LaKe Superior Basin. LiKewise, "subbasin" code O
represents the lake which is also outside of all of the actual subbasins.

The Russian river basin maps contain only i subbasin f‘(the entire basin)
and therefore have only 2 possible codes: izin the basin, 3:-out-of-basin.

The Max_No_Stas variable governs the size of the Thiessen weights data
base that will be maintained on the disk. Changing this value will
destroy the old Thiessen weights data base files (THSN_DAT.XXX,
THSN_HSH.xxX, and THSN_SYM.xxx) and begin building the data base again.
Thus, it is desirable to change this variable infrequently which can be
achieved by setting Max_No_Sta$ large; on the other hand, setting it too
large will waste disc space,

IMPLICIT NONE

INTEGER*2 No_Sta, I, N_Map_Width, N_Map Height, N_Max_No_Sta,
& N_No_Subbasins, N_R_M, N_X_ Offset, N_Y_Offset, N_Radius,
& N_Switch, N_BufLen, N, J, iStrLen, No_Subbasins, Map_Height,
& Map_Width, Count, X, N_Cell_Size

INTEGERx4 Buffer Length, BL2

CHARACTERx3 Map_Width$(9), Map_Height$(9), Max_No_Stas$(9), L,
& Line*100, No_Subbasinss$(9), Name(9)x10, X_Offset(9)xi2,

& Y_Offset(9)»xi2, R_M(9)x6, Radius(9)x6, Buffer_Lengths$x6,
& Cell_Size(9)

SUP MIC HUR STC ERI ONT CHA
URA EMB
DATA Max_No_Stas$ /’160’,°200’,°2007,’1007,°2007,°250°,’100’,
& ’100’,’100/

DATA No_Subbasinss$/’022’,°027°,°029°,°0077,°021*,°015°,7007",
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& - ’001’,’001"/
DATA Map_Widths /’759%,°471°,’551’,’239°,’583°,’4557,7183°,

& *391°,°420°/

DATA Map_Height$ /’515°,°607’,°5757,°183°,°423",°391*,°31¢’,
& ’4337,°340/

DATA Cell_Size /’004,°001’,’001%,°001°,°001,°001°,°001’,

& ’002*,°001°/

DATA X_Offset / ’ 406.039150, SUP
& * 227.973530, MIC
& 7 279.796362°, HUR
& ’ 64,526407’, : STC
& ’ 298.661220°, ERI
& ’ 262.877366%, ONT
& ’ 89.026790°, CHA
& ’ 204.165222°, URA
& * 214582169’/ EMB

DATA Y_Offset / ’-5121.245120’, SUP
& ’-4586.637700°, MIC
& '-4709.846822°, HUR
& ’-4648.658407°, STC
& '-4473.268070°, ERI
& ’-4632.988223°, : ONT
& *-4T84.424320°, CHA
& ’-2450.377930°, URA
& *~-4.896.804688°/ EMB

DATA R_M / ‘-87.85%, SUP
& ’-86.87°, ) MIC
& -81.79°, HUR
& +-82.71°, STC
& -81.74°, ERI
& '~76.907, ONT
& '-73.34°, . CHA
& ! 54,997, URA
& * 55,85/ EMB

C

¢ Map calibrations yielded rmse = 1.63861 Km (HURON), 1{.03296 Km (STCLAIR),
¢ and 0.456165 Km (ONTARIO). '

o

DATA Radius / '6365.2°, . sup
& '6363.7°, MIC
& ’6346.2°, HUR
& ’6328.6°, STC
& ’6338.37, ERI
& '6341.8%, ONT
& ’6339.67, CHA
& ‘3014.5°, URA
& ’6034.0/ EMB

DATA Name / 'SUPERIOR ’,

& ‘MICHIGAN ~’,
& "HURON ’y
& 'STCLAIR 7,
& ‘ERIE 7y
& ‘ONTARIO 7,
& ‘CHAMPLAIN °,
& ‘URAL ',
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& 'EMBE Y/

c¢TSH K:=0

cTSH DO 1 I =146

¢ To do only USSR rivers use the 2 lines below. Otherwise use 2 lines above.
XK=17 TSH
DO 1, I:=-28,9 TSH
K=K +1
Count = ©

READ(No_Subbasinss$(I), 4001) No_Subbasins
READ(Map_Height$(I), 4001) Map_Height
READ(Map_Widths$(I), 4001) Map_Width
READ(Max_No_Sta$(I), 4001) No_Sta

400f FORMAT(I3)
L = Name(I)1:3)
IF (K .GT. 1) WRITE(S, 4) L, Count

4 FORMAT(X, ’DISAV’, A3, °.NI4’, I5, ’ lines’)

(o] Test if map available.

IF (Radius(I) .NE. ’ 0.0’) GOTO 15
12 WRITE(S, 30i5) Name(I) ,
3015 FORMAT(1X, A10, ‘Basin map not available; no program generated!’)
CALL EXIT()
c
o Prepare Buffer_ Length string.
c,
15 Buffer_ Length = Map_Height + 1
Buffer_Length = Buffer_Length x (Map_Width + 1) / 6
BL2 = No_Subbasins + 3
BL2 = BL2 ¥ No_Sta * 4 / 2
Buffer_Length = MIN(Buffer_ Length, BL2)
WRITEBuffer_ Lengths, 4002) Buffer Length
4002 FORMAT(IB)
c
C Update DISAVMET source file and place updated copy in current directory.
c
OPEN(UNIT = {, FILE = 'DISAVMET.SRC’, STATUS = ’OLD’)
CALL SYSTEM(
& ‘IF EXIST DISAV’ /s L // °.NI4 DEL DISAV’ // L // *.NI4’)
OPEN(UNIT = 2, FILE = *DISAV’ // L // *.N14’, STATUS = "NEW’,
& CARRIAGECONTROL = ‘LIST’)
WRITE(2, 6)
6 FORMAT('c’,
/, ’c This file is an intermediate file only and should’,
/, ‘¢ be deleted immediately after first compilation.,
/, ‘c Changes to source code should only be made to file’,
/, 'c DISAVMET.SRC from which this file is derived by’,
/, ’‘C program PRDSAVMT.
/s ‘c’)
N Map_Width = O
N_Map_Height = O
N_Max_No Sta = O
N_No
N_R

RO Qo0 Ro Qo Qo Qo

_Subbasins = O
_M=0
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N _X Offset = O
N_ Y Offset = O
N_Radius = O
N_Switch = O
N_Builen = O

N_Cell_Size = O
100 READ({, 1000, END := 150) Line
1000 FORMAT(A100)
N = iStrLen(Line)
IF (Line(7:47) .EQ. 'PARAMETER (‘) GOTO 104

SKip null lines.
IF (N .EQ. O0) GOTO 100

SKip comments.

IF (Line(1:) .EQ. ‘C’ .OR. Line(i:d) .EQ. ’'c¢’) GOTO 100

140 WRITE(2, 1001) (Line(J:J), J = {, N)
1001 FORMAT(100A})
Count = Count + 1 .
IF (Count / 100 % 100 .EQ., Count) WRITE(6, 3) L, Count
3 FORMAT(1H+, 'DISAV’, A3, 'NI4’, I5 ’ lines’)
GOTO 100

101 IF (Line(18:26) .NE. ‘Map_Width’) GOTO 102
Line = Line(1:26) // ’* =’ // Map_Widths$(I) // )
N Map Width = N_Map Width + 1
N = 33
GOTO 140 ‘
102 IF (Line(18:27) .NE. ‘Map_Height’) GOTO 103
Line = Line:27) // ’ = ’ // Map_Heightis$(l) // °’)Y
N_Map Height = N_Map Height + 1
N = 34
GOTO 140
103 IF (Line(18:27) .NE. ‘Max_No_Sta’) GOTO 104
Line = Line(1:27) // * = ’ // Max_HNo_Stas(l) // 'Y
N_Max No_Sta - N_Max No_Sta +1
N = 34
GOTO 140
104 IF (Line(18:29) .NE. “No_Subbasins’) GOTO 601
Line = Line(:29) // ’ = ’ // No_Subbasins$(I) // °’)Y
N_No_Subbasins = N_No_Subbasins + 1
N = 36 ‘
GOTO 140
601 IF (Line(i8:20) .NE. ’R_M’) GOTO 602
Line = Line(1:20) // ' =’ // R_MO) // Y
NRM:=NRHM=+1
N = 30
GOTO 140
602 IF (Line(i8:25) .NE. ‘X_Offset’) GOTO 603
Line = Line(1:25) // * = * // X_Offset(l) // Y
N_X Offset = N_X Offset + 1
N = 414
GOTO 140
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603 IF (Line(18:25) .NE. 'Y_Offset’) GOTO 604
Line = Line(i2%) // * = *// Y_Offset() // °)
N_Y _Offset = N_Y_Offset + 1
N = 44
GOTO 140

604 IF (Line(18:23) .NE. 'Radius’) GOTO 605
Line = Line(23) // * = * // Radius(l) // °’¥
N_Radius = N_Radius + 1
N = 33
GOTO 140

605 IF (Line(18:27) .NE. ’'Basin_Name’) GOTO 606
Line = Line(:27) // * = ** s/ L // *»)
N_Switch - N_Switch + 1
N = 36
GOTO 140

606 IF (Line(18:30) .NE. ‘Buffer_Length’) GOTO 607
Line = Line(:30) // ’ = * // Buffer_Lengths$ // °)
N_Buflen : N_Buflen + 1
N = 40
GOTO 140

607 IF (Line(18:25) .NE. ‘CellSize’) GOTO 140
Line = Line({:2%) // * = * // Cell_Size(I) // °)
N_Cell_Size = N_Cell_Size + 1
N = 32
GOTO 14Q

105 CLOSE(2, STATUS = ‘DELETE’)
WRITE(6, 3005)
3005 FORMAT(1X, ‘Master source code for DISAVMET.NI4 has been ’,
& ‘unacceptably altered!, /, 1X, ’Forecast aborted!)
CALL EXIT({)

888 WRITE(6, 1203) L

1203 FORMAT({X, ’Problem with "PROVSNAL., A3, ‘"; updating aborted.’)
CALL EXIT(1)

c

c Updating complete; check for proper number of changes.

c

150 IF (N_Map_Wwidth .NE. 3) GOTO 105
IF (N_Map_Height .NE. 3) GOTO 105
IF (N_Max_HNo_sSta .NE. 8) GOTO 105
IF (N_No_Subbasins .NE. 2) GOTO 105
IF (N_R_M .NE. 1) GOTO 105
IF (N_X_Offset .NE. 1) GOTO 105
IF (N_Y_Offset .NE. 1) GOTO 105
IF (N_Radius .NE. 1) GOTO 105
IF (N_Switch .NHE. 1) GOTO 105
IF (N_BufLen .NE. 1) GOTO 105
CLOSE (1)
CLOSE (2)
WRITE(6, 3) L, Count
i CONTINUE

END

INTEGERx*2 FUNCTION iStrLen(Symbol)
_89_



IMPLICIT NONE
INTEGERx*2 1
CHARACTERXx(x) Symbol
I = LEN(Symbol)

IF (I .EQ. O0) GOTO 2
IF (Symbol(I:I} .NE. ’ ’) GOTO &2
I-1I-1

GOTO 1

iStrlen = I

RETURN

END
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